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A PROSPECTOR seeking to discover a deposit of precious metal 
may be an uninformed adventurer, who sets out upon his quest 
and finds his reward by mere chance. The explorer more likely 
to come upon Nature’s treasure is one who learns what he can of the 
geological formation of the territory, equips himself with the tools 
suited for the sounding of the strata to be probed, and with the 
material needed to assay the worth of that which he may find. 

Exploration of the chest to bring to light pathologic changes that 
have developed within it is not unlike the searching of the soil for 
gold; the relatively untutored may detect massive lesions, but the 
diagnostic investigator who aims accurately to locate and to define 
foci less gross acquires skill in all the methods he can command. 

Since Laennec and his followers described methods of physical 
examination, members of our profession have striven to perfect 
them. Inspection, palpation, percussion and auscultation have 
’ been practised by all students of physical diagnosis and with the 
aid of these fundamental procedures most pathologic conditions 
of the bronchi, pleura and lungs have been recognized. Properly 
practised, inspection means not looking but seeing. Palpation 
connotes not only feeling but appreciating what is felt. Percussion 
signifies not merely tapping and eliciting sounds but evaluating 
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what is heard, and auscultation implies that the auditor has learned 
to appreciate the sounds that set his tympanum in vibration. To 
acquire skill in the utilization of these usual methods demands not 
merely facility in the technique of these several maneuvers but the 
ability to correlate physical findings with anatomical conditions. 
Clinical diagnosis cannot be accurate unless he who would establish 
it has a knowledge of normal and pathologic anatomy and 
physiology. 

Through the years since the foundations of physical diagnosis 
were laid, a superstructure of established diagnostic data has been 
builded by investigators equipped properly, but even when genius 
was coupled with technical skill in the art, many foci of bronchial 
or of pulmonary disease escaped detection until a necropsy disclosed 
them. Until Roentgen bridled the Roentgen ray and blazed the 
trail for other pioneers to discover how it could be employed to 
disclose pathologic conditions, further advance in thoracic diagnosis 
seemed unlikely or slow to be achieved. Within a few years, the 
ray came into general use as a means of thoracic exploration and 
some developed an attitude of skepticism as to the worth of the 
older methods. Many came to regard the new procedure as infalli- 
ble, considered it a ready way of establishing the presence, location, 
extent, clinical significance, even the etiology of foci of disease 
within the respiratory organs. Physicians, undrilled in the school 
of clinical experience and unversed in pathology, made diagnoses 
by a shorthand method that seemed quite easy. To the experienced 
clinical thinker, to the student of disease, it became apparent soon 
that errors abounded when reliance was placed upon such isolated 
data, and the pathologist had a chance to jeer at his clinical brethern 
even more often than was usual. 

From the chaos that followed the early overenthusiastic reliance 
upon roentgenographic data, there has evolved a more accurate esti- 
mate of the method. Experience has taught that it is an accessory; 
another and a valuable aid in the study of disease. Added to the 
facts acquired from a history, from a careful physical survey and 
from the clinical laboratory, the information furnished by the 
Roentgen ray acquires its true significance. If the comparative 
utility of the Roentgen ray and of other methods of physical diag- 
nosis is to be learned, it is necessary that we have not merely 
technical skill and knowledge of pathologic conditions but intel- 
lectual honesty as well. For example, if one would know the value 
of percussion to himself, he must interpret the findings he obtains 
on percussion, uninfluenced by his auscultatory observation. Too 
often, the data elicited by one method are made to dove-tail with 
those that seem theoretically better to accord with facts elicited by 
another. Such unwarranted correlation leads to diagnostic inaccu- 
racies, but more disastrously it leads to confusion and to failure 
to establish the limitations for him of a given procedure. Unin- 
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fluenced recording of the findings determinable by each method of 
diagnosis will give a true appreciation of the accuracy of each. 
Similarly, with the Roentgen ray. In my judgment, no one can 
qualify properly as a clinical roentgenologist until he has acquired 
a knowledge of normal structure and of pathology, and by experience 
learned to know how nearly he can correlate clinical and anatomic 
findings with the radiographic variations he notes. 

In the clinic of the Johns Hopkins Hospital for the past twelve 
years Dr. Baetjer and I have met almost weekly and endeavored 
to correlate clinical and radiographic findings. Each of us had 
examined individuals independently of the other, recorded his 
findings and conclusions and then compared the data in conference. 
Briefly told, some of the impressions we gained are the following: 

As everyone knows, to recognize the changes caused by disease 
it is essential that the normal be known and that the variations of 
the normal be established. The views we had acquired in years of 
desultory observation were crystalized in our concentrated study of 
the problem as members of the Research Committee of the National 
Association for the Study and Prevention of Tuberculosis. Five 
hundred healthy children were studied by the three groups included 
in that committee of six. Individuals were chosen from various 
strata of society, rural and urban dwellers, foreign and native born, 
school attendants and residents of institutions, those intimately 
exposed to tuberculosis and those not so jeopardized, all symptom- 
less and apparently healthy. We were soon impressed with the 
fact that roentgenographically the findings varied so widely that an 
exact description of the normal could not be made. It became 
clear that the conglomerate shadow commonly designated the hilum 
may be regarded as normal when its lateral margins lie within the 
first or inner zone of the chest except when it is a solid homogeneous 
shadow. Calcified nodes at the root of the lungs in the absence of 
pulmonary abnormalities are of no significance except as evidence 
of some healed focus not necessarily tuberculous. Radiations of 
the bronchial shadows when visible in the outer or peripheral zone 
of the lungs were found to be evidences of inflammatory processes 
past or present, and when seen in the extreme apex were considered 
evidence of changes tuberculous in origin. Basal shadows are seen 
with great frequency, especially in children who have had measles, 
pertussis or tonsillar infections. They usually escape detection 
by other methods of examination. Experience indicates that such 
shadows may be evidence of healed processes for they may remain 
unchanged and unassociated with clinical symptoms over periods 
as long as ten years. 

Similarly, the studies of this Committee have shown that the 
theoretically clear chest of normal adults is not readily found. The 
adult has weathered the storms of many respiratory infections, his 
respiratory tract has been assailed by dusts and irritating fumes 
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and the scars of the conflicts remain. Consequently, it is well to 
remember that many changes that would be distinctly abnormal 
if seen in the Roentgen ray films of the youthful chest are to be 
regarded as normal variations when they are encountered in the 
study of adults. For example, it is the rule in healthy adults 
roentgenographically to find moderately enlarged root shadows. 
These are of no significance when they do not extend beyond the 
middle zone of the lungs. Similarly, slight widening of the medias- 
tinal shadow, so long as the margins are not sharply defined, does 
not indicate present disease any more than do calcified nodes in the 
root zones. Finally, the pulmonary fields of most adults show 
radiating, well-defined, sharp interlacing lines indicating fibrosis, 
and except when this change is marked it is of no moment. 

The foregoing observations emphasize the need of familiarity with 
the changes seen in the thoracic roentgenographs of apparently 
healthy individuals if faulty conclusions are to be avoided. 

In the study of diseases of the lower respiratory tract the Roentgen 
ray is useful from several standpoints: 

1. It is a valuable control of the accuracy of the data furnished 
by other means of physical examination and thus furnishes an 
appraisal of the usefulness of these methods. 

2. It serves accurately to locate, outline and determine the extent 
of foci of disease. 

3. It may disclose a focus causal of symptoms in patients in whom 
physical examination fails to discover it because of its location or 
because it is masked by other conditions. 

4. It gives a graphic record so that the advance or regression of 
the pathologic process may be followed accurately. 

As a means of appraising the accuracy of other methods of 
physical diagnosis, the Roentgen ray is perhaps most useful in 
estimating the value of percussion. Every clinician can recall 
instances when he has elicited as the only abnormal finding a note 
over the lungs that was slightly or definitely less resonant than he 
thought it should be if the lungs were normal and yet no evidence 
of altered density was shown on the roentgenograph. Did this 
indicate the unreliability of the method of percussion? Unfor- 
tunately, data on this question are meager, largely because of the 
fact that the percussor has failed usually to note whether or not he 
considered the change he found significant and, without further 
study, the discrepancy is ignored or attributed to a shortcoming of 
the older procedure. Until clinician and roentgenologist use a 
terminology understandable by each, such problems will remain 
unsolved. If each worker affirms in every case whether or not a 
deviation of the note from what he considers normal in that case 
is significant or not, whether he considers it due to abnormalities 
of the thoracic wall or of the thoracic contents, pleural or pulmonary, 
an explanation of such discrepancies will be forthcoming. Con- 
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versely, when the percussion note is considered normally resonant 
and the radiograph shows increased density, the greater relative 
accuracy of the Roentgen ray in that case will be indicated and by 
reviewing the physical examination the investigator will acquire 
greater skill. When a precise terminology is utilized and correla- 
tions are established, it will not be long before each worker will 
appreciate the usefulness and the limitations of percussion to him 
in the detection of slight changes of density. Observations carried 
out in such fashion that clinician and roentgenologist were able to 
exchange views in a language understandable to each have shown 
that the apparent inaccuracy or shortcoming of percussion in the 
detection of many infiltrative lesions may be due to the fact that 
the infiltration is loose and contains much air, as in many cases of 
tuberculosis of the lungs, that many tumors and cavities are unde- 
tected by percussion because of the amount of normal lung overlying 
them and that hyperinflation or emphysema may mask a diminu- 
tion of resonance that would have resulted from an area of increased 
density covered by it. Further, we believe that very slight changes 
in resonance unassociated with other abnormalities may be due to 
altered resilience of the thoracic wall. 

The same comments apply, but less strikingly, to slight altera- 
tions of the breath sounds that may be detected by auscultation. 

The Roentgen ray defines, localizes and measures the extent of a 
focus more accurately than do the other methods of physical exami- 
nation. Appreciating this fact, diagnosticians of experience infer 
that the lesion responsible for the physical signs elicited is likely 
to be larger than these findings indicate. Now and again, however, 
physical signs suggest a focus larger than it proves to be, especially 
if an area of consolidation or of excavation lies juxtaposed to or in 
communication with a large bronchus superficially placed. 

Frequently, roentgenographic study discloses the presence of 
hidden processes not detected by the most careful physical explora- 
tions. For example, it is an indispensable aid in the detection of 
a foreign body though it must be borne in mind that some forms of 
the latter may be pervious to the Roentgen ray and cast no shadow. 
When a lesion is located in the base of the lung, or when it is far 
removed from the parietes and without bronchial communication 
or contact, when it lies beneath the scapula, within the posterior 
mediastinum or in the trough of the diaphragm, when it is masked 
by emphysema or by a pleural exudate it may not be suspected 
until an examination with the Roentgen ray is made. Thus, it 
happens often that so-called silent cavities, primary or metastatic 
tumors, areas of beginning pneumonia, localized pneumothorax 
and small pleural effusions are discovered first when a radiograph 
is made. The presence of any of these lesions may have been 
suggested by the symptoms of which the patient complained or 
they may be an accidental finding. When a so-called miliary 
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seeding of the lung occurs in tuberculosis, malignant disease or 
pyemia, the demonstration of these multiple minute foci can be 
detected with assurance by the Roentgen ray when physical examina- 
tion has failed to disclose them or has led to a suspicion of their 
existence through the auscultation of fine rales throughout a large 
portion of one or both lungs, unassociated with other abnormal 
signs. The existence of a primary neoplasm of the lung may be 
suggested by symptoms or by the finding of signs of consolidation 
in an unusual site, but oftentimes it remains for the Roentgen ray 
to demonstrate the presence of the mass as a dense homogeneous 
shadow varying in size or shape, often basal or spreading from the 
periphery or hilum, but usually without evidence of infiltration of 
the surrounding lung. 

When marked thoracic deformities result from kyphotic or scoli- 
otic curvatures or other abnormalities of the spine, normal relations 
become so distorted that often the site of pulmonary disease cannot 
be localized without the aid of the Roentgen ray. In this group of 
patients, however, the Roentgen ray may lead to erroneous con- 
clusions for the shadow of compressed lung may be interpreted as 
due to consolidation or the dislocated vertebral bodies may be 
mistaken for a tumor. 

Generally speaking, the progression or retrogression of a path- 
ologic ‘condition is evidenced sufficiently by the evolution of its 
symptoms and of its signs. In certain cases of pulmonary tuber- 
culosis, however, and more particularly in those of fibroid type, 
when symptoms have subsided and the signs indicate the absence of 
anatomic activity, the Roentgen ray may show changes that appear 
to be a source of potential danger. So, too, a series of roentgeno- 
graphs made over a period of time may give earlier evidence of the 
spread or of the resolution of a pathologic process than do the symp- 
toms or the signs. 

A comparison of the films made from time to time gives a graphic 
and permanent record of the evolution of pulmonary and pleural 
disease as it occurs spontaneously or influenced by therapy. Inas- 
much as such studies in pulmonary tuberculosis have given much 
of the knowledge of the utility of the Roentgen ray in the study of 
pulmonary disease, some of the facts disclosed will illustrate how 
valuable an aid the method is in following the course of pathologic 
changes in the lungs. 

The appearance of the youngest tubercle is unknown, though 
some believe it represented by the minute, ill-defined shadows 
designated “budding twig,” “pussy-willow,” ‘‘cottony” or “snow- 
flake” irregularities seen along the radiations of the bronchovascular 
tree in the subapical and apical regions of the lungs. Probably 
the premise is more sound than when the film shows in the upper 
third of the chest what is termed a “cirrhus cloud,” or “soft spotty 
mottling,” or infiltration, the conglomerate tubercle is visualized. 
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Such shadows are denser at the center and fade out toward the 
periphery to margins that are more or less hazily defined. When 
coalescence of such areas occurs, light areas may be seen in the zone 
of confluent density, indicating that consolidation is not complete. 
Necrosis or caseation is indicated by the appearance of areas of 
paling or of clearing. Cavity gives rise to a variety of appearances, 
a larger or smaller zone of central clearing of any shape, but often 
round, is bounded by a halo or rim that may be sharply or vaguely 
demarcated, depending upon the degree of fibrosis or of calcification 
of the wall of the vomica, the presence or absence of surrounding 
infiltration. Fluid levels may be seen within the cavity depending 
upon its fullness or emptiness. 

The evolution of such changes can be studied with the aid of a 
series of roentgenographs. Increasing marginal haziness of shadows, 
the new appearance from time to time of ill-defined areas of increased 
density, coalescence of such areas, clearing of others, the appearance 
of shadows caused by cayities or by pleural exudation—any or all 
of these mutations may be noted to persist or to accompany the 
development or increase of constitutional symptoms, cough, expec- 
toration, and so forth: Conversely, decreasing haziness, better 
definition and clearing of clouded areas may accompany or follow 
symptomatic improvement. Generally speaking, it is true that 
increasing haziness about foci predicates clinical retrogression and 
as the haziness decreases symptoms often subside. 

On the basis of such evidence, it is conceded that moderately 
dense shadows with poorly-defined margins that merge impercepti- 
bly into the surrounding texture are indicative of anatomically 
active foci. The hazy marginal zone is interpreted by Amberson 
as an inflammatory reaction due to allergy, the response that is 
seen when tubercle bacilli are newly implanted in the sensitized 
parenchyma of the lung. As the lesion progresses this haziness 
increases, as it regresses it clears and the shadows become smaller, 
more dense, better defined. Thus the correlation between clinical 
and roentgenographic evidence indicates that sharply demarcated, 
dense shadows indicate anatomically inactive disease. As the heal- 
ing advances further, radiations interpreted as due to fibrosis appear 
—accentuated, cottony, thickened lines along the bronchovascular 
trunks spreading from the root zones become more sharply outlined 
threads that in time become intertwined, meshlike markings. Later 
still, these may contract and cause dislocation of the trachea and 
mediastinum, diminution of the volume of the chest and other 
deformities. In such films, too, calcification may be visualized as 
very dense shadows of variable size and of rounded, angular or even 
linear contour within the lungs, at the root or in the pleura. Not 
infrequently, bands of increased density along the interlobar 
fissures indicate pleural changes or there may be uniform, diffuse 
haziness when the pleura is thickened over a wider area. Oblitera- 
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tion of the costophrenic angle is interpreted as evidence of pleural 
exudation and tenting of the diaphragm and irregularities of the 
outline of the pericardium are considered due to adhesions. 

If the significance of the changes described is appreciated, the 
detection of them is useful diagnostically, but it must be borne in 
mind that the clinical activity of a disease is determined by the 
presence of symptoms, by the evidence of ill health and of intoxica- 
tion, factors that cannot be measured by the Roentgen ray. The 
usual methods of physical examination, including the roentgeno- 
graph, may indicate the anatomical activity of foci of disease, but 
clinical observation with the study of symptomology is needed 
to determine the presence or absence of clinical activity. These 
facts are axiomatic, but unfortunately are not always remembered. 

So much for the generic description of the changes discoverable 
by the Roentgen ray in a given disease, pulmonary tuberculosis. 
How can such alterations be differentiated roentgenographically 
from similar ones noted in other diseases? It is the consensus of 
opinion that infiltrative foci within the upper third of the chest above 
the third rib and dorsal spine are usually of tuberculous origin, 
whereas changes in the basal zones, not in continuity with those in 
the upper thorax, are considered generally of nontuberculous causa- 
tion. Further, it is a working rule, to which there are many 
exceptions, that changes that become more dense toward the apices 
are most often the result of infection with the tubercle bacillus and 
conversely, that lesions that increase in magnitude toward the base 
are of other origin, but such data are suggestive only, they do no 
more than suggest the likely etiology of the changes. The clinical 
course, the demonstration of the tubercle bacillus, the reaction to 
tuberculin, and so forth are needed for precise proof of causation 
when radiographic appearances suggest that a process is tuber- 
culous. The truth of this is evidenced by the following: In 
pneumonoconiosis, the radiographic appearances may simulate 
closely those seen in advanced bilateral tuberculosis of the lungs or 
in fibroid phthisis. Bronchiectatic cavities or a pulmonary abscess 
in an upper lobe may be confounded with vomica of tuberculous 
origin and miliary carcinosis cannot be finally differentiated from 
miliary tuberculosis of the lungs by the Roentgen ray alone. When 
ordinary pneumonic consolidation involves an upper lobe it may 
suggest a tuberculous process and only the course of the disease 
and the evolution of the shadow will indicate its real nature. Such 
confusion is less common in childhood for then the consolidation in 
pneumonia appears often as a triangular shadow of density, with its 
base at the periphery of the lung. The pulmonary mycoses, though 
they often lead to basal lesions and are bilaterally disposed more 
commonly than tuberculous foci, give rise to radiographic changes 
that cannot be distinguished surely from those due to the tubercle 
bacillus. 
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Though there are some who believe the contrary, the infrequent 
lesions of the lung caused by syphilis give no characteristic radio- 
graphic changes. Gummata, more common in the lower lobe and 
radiating from the root, may give a shadow like that of a true neo- 
plasm, and gummatous infiltration may cause changes indistinguish- 
able from those caused by the ordinary bronchopneumonia in the 
depth or near the periphery of the lung. The so-called nontuber- 
culous basal lesions that are seen in the course of many infectious 
diseases, though known to be of different etiology, give identical 
radiographic appearances, 

Metastatic tumors of the lung secondary to carcinoma of the 
prostate, of the breast, of the stomach and to hypernephroma may be 
suspected when round, ball-like homogeneous shadows, one or more 
in number, are seen in radiographs of the lungs of patients with these 
diseases, but they cannot be distinguished apart without collateral 
evidence. 

Bronchiectasis may be suspected when shadows indicate an 
enlarged, widened bronchial tree radiating especially toward the 
bases, but from the radiographic appearance alone, the causation 
of such changes cannot be determined, unless those associated with 
the presence of a foreign body be excepted. The radiographic 
evidence of effusions in the pleural sacs—dense homogeneous 
shadows with a curved upper level obscuring the pulmonary mark- 
ings and with dislocation of the mediastinal structures to the oppo- 
site side—gives no clue as to etiology, nor can the nature of the fluid 
be suspected from the shadow caused. However, the film may 
indicate the coincident presence of disease of the lungs when it was 
not detected by other means of examination and thus may suggest 
the nature of the underlying pathologic condition. 

The presence of air in the pleural space is revealed by an abnorm- 
ally clear zone in which the markings of the lung are not seen and 
the ribs are more sharply defined than in other parts of the chest. 
Fluoroscopy and roentgenography alike show the displacement of 
the mediastinal structures to the opposite side, provided they have 
not been fixed in situ by antecedent adhesions. The collapsed lung 
shows as a relatively dense, sharply limited, irregular shadow in the 
region of the root of the lung but when adhesions have prevented 
complete collapse of the lung its contour may be distorted and band- 
like connections with the thoracic wall may be seen. If fluid is 
present also, a dense opaque shadow is seen at the bottom of the 
chest, its upper border constantly horizontal, irrespective of the 
position of the patient. Localized pneumothorax may be discovered 
with the Roentgen ray when it is otherwise undetectable. Only 
occasionally, when the coincident existence of pulmonary disease is 
shown, can the Roentgen ray suggest the cause of the pneumothorax. 

Thus far, we have discussed the helpfulness of the Roentgen ray 
and have said little of its shortcomings. Valuable aid that it is, 
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the Roentgen ray is not infallible and in no case can the utilization 
of it take the place of a careful physical examination and a clinical 
survey. Thus, we have observed several patients in whom the 
classical signs of lobar pneumonia were demonstrated by physical 
examination in whom the area of solidification underwent resolution 
and cleared, yet at no time did the Roentgen ray show any pathologic 
changes in the lung. For this discrepancy, a satisfactory explana- 
tion is lacking. Instances are numerous of patients who have had 
a frank hemoptysis and whose subsequent course showed the bleed- 
ing was due to pulmonary tuberculosis, yet roentgenographs dis- 
closed no focus of disease at the time of the hemorrhage. In several 
instances tumors of an upper lobe of a lung have been diagnosed 
incorrectly as tuberculosis. Again, we have studied patients with 
symptoms of pulmonary tuberculosis with rales at or below an 
apex, with tubercle bacilli demonstrable in the sputum, the Roentgen 
ray films of whose chest failed to show evidence of disease. Then, 
too, in occasional cases of acute fibrinous pleurisy roentgenographic 
examination was negative even when clinical examination indicated 
the existence of a widespread plastic exudate. 

To appreciate the helpfulness of the Roentgen ray in thoracic 
diagnosis is not to belittle the worth of other methods of study— 
to indicate the shortcomings of the Roentgen ray is not to disparage 
its great value. Only by recognizing the strength and the weakness 
of each procedure can a real appraisal of its merit be obtained. 
When this is done, roentgenography will be appreciated as a useful 
accessory method in the diagnosis of thoracic respiratory disease, 
but as an accessory method only; much of the usefulness of which 
will be lost unless the data furnished by it are correlated with those 
obtained from the history, the physical examination and the results 
of laboratory study. 

Conclusions. Roentgenography has assumed a réle of increasing 
importance in the diagnosis of thoracic disease, but practised as it 
is today by many, the use of it may be more hurtful than helpful. 
If the real utility of the method is to be realized, those who employ 
it must be trained in anatomy, pathology, physiology and clinical 
medicine. They must be workers who are informed of what is 
normal roentgenographically in the various decades of life. They 
must know that no examination of the chest is complete without it, 
but that it cannot take the place of a careful physical examination. 
They must understand that the Roentgen ray cannot discover fever, 
rales and constitutional symptoms, though it may reveal the probable 
cause of these manifestations. 

Such workers, informed of these fundamental facts as well as of 
the specific limitations already mentioned, will bring to the clinician 
data that may confirm or deny the findings elicited by other methods, 
disclose the presence of undetected foci of disease, localize them, 
reveal their extent and texture and record graphically progressive 
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or retrogressive changes as they develop over periods of time. 
However, such data, suggestive though they may be, cannot 
finally determine the etiology of the abnormalities disclosed, say 
whether or not clinical disease exists. 

Only when radiographic data are interpreted with such a back- 
ground of knowledge and are correlated with all other available 
diagnostic criteria, will their maximum usefulness be realized. In 
this era of enthusiasm for so-called methods of precision, the short- 
comings of a graphic method, though real, may be overlooked. 
The engineer has not banned the use of steam in the making of 
electricity since he has learned to harness the driving force of the 
stream, the farmer has not abandoned totally his horses since the 
advent of the tractor. These workers have used the new methods 
to supplement the old, availing themselves of the usefulness of both. 
Clinicians may profit by the example of artisan and agriculturalist— 
tried methods of physical exploration, fallible and insufficient though 
they may be, must not be discarded when newer methods of study 
become available, but the good that is in each must be adopted and 
all available data collated and synthesized. 


SICKLE CELL ANEMIA. 


Wits Report or a CASE WITH AUTOPSY. 


By Gorpon E. Hern, M.D., R. L. McCatua, M.D., 


AND 


G. W. Tuorne, M.D., 


SAN FRANCISCO, CALIF, 


(From the Department of Medicine, University of California Medical School.) 


Fo.tLow1ne Herrick’s description’ in 1910 of a negro with peculiar 
sickle-shaped erythrocytes in a stained blood smear, the condition 
has been found not infrequently. Twenty-two active cases have been 
reported and approximately 100 latent cases have been mentioned. 
Autopsy reports have been published by Sydenstricker, Mulherin 
and Houseal, by Huck and by Graham. A few facts concerning 
this type of anemia seem definite. It appears to be limited to the 
negro race and so far no case has been reported exeept in individuals 
of negro parentage. 

The phenomenon of “sickling” is not limited to persons with 
symptoms, but may be demonstrated in individuals who are appar- 
ently well but who in most instances have been related to one who 
has what Sydenstricker calls the active phase of the disease. In 
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fact Cooley and Lee” consider “sickling” so common that they 
recommend some such term as “sicklemia”’ for the condition when 
unaccompanied by symptoms, with reservation of “sickle cell 
anemia” for patients with definite hemolytic anemia. The phe- 
nomenon is not nearly so marked in people without symptoms. 
It is variable in an individual in the active phase. Subjective 
decline is followed by more marked changes in the blood and during 
periods of improvement it is sometimes difficult to get a preparation 
showing characteristic changes in the erythrocytes. All degrees 
of severity are found. The same person has been observed by 
Emmel to pass from the active to the latent phase, although study 
of the observed cases as well as our own suggests that persons with 
the active phase have been subnormal from birth and throughout 
their existence were unable to perform ordinary heavy work. 
Periods occurred when they were distinctly worse and were confined 
to bed and others when they were relatively comfortable, but never 
were they completely well. 

Huck and Taliaferro feel that the disease is transmitted according 
to the Mendelian law and find that the sickling is a dominant char- 
acteristic. In the case observed by us, the boy’s mother showed a 
few sickle cells but had no other symptoms of the disease. Unfortu- 
nately, no other members of the family were available for study. 

Graham suggests that a toxic exciting agent, possibly a strepto- 
coccus, is acting on a person with an underlying status determined 
by deeply rooted racial characteristics. It should be mentioned 
that sickling has been noted in the blood from the umbilical cords 
of infants whose mothers showed the phenomenon. 

Castana does not believe that a special semilunar anemia exists 
as a clinical entity with a definite symptom complex and blood 
picture. 

In the severe active cases a definite group of symptoms and signs 
seem to exist, the most characteristic of which are the phenomena 
in the blood. The unique type of poikilocytosis which gave the 
disease its name is pathognomonic. The red cells, which immediately 
after obtaining the blood are mostly of normal shape, assume 
bizarre forms, the most common type resembling the crescent moon. 
Other peculiar forms may be seen on the accompanying photographs. 
Long processes at times extend from the ends of the crescents. 
Sickle cells may be seen in a stained smear, but are best observed 
in a sealed sterile cover slip preparation of the fresh blood where, 
after a varying time, usually from two hours to several days, prac- 
tically all erythrocytes assume the typical new moon shape. The 
rapidity and completeness with which the change in shape takes 
place varies with the condition of the patient and the technique 
of preparation. At times sickling is marked in one portion of a 
slide and almost absent in another. The red cells are extremely 
labile and change shape with the greatest rapidity. If one removes 
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Fic. 1.—Sickle cells (unstained). Drawing from photomicrograph. 


Fic 2.—Same slide immediately after removing the coverslip. Drawing from 
photomicrograph, 
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Fic, 3.—Mother’s blood—photomicrograph of stained smear showing a ‘‘Sickle’’ 
shaped cell. 


Fic. 4.—Patient’s blood—photomicrograph of stained smear. 
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the cover-slip of a slide with nearly all cells of the crescent shape, 
it will be noted immediately thereafter that all cells have resumed 
a circular shape. Similarly, if the slide is left for a week or two 
untouched, the cells resume their original contour. 


As has been noted before, the cause of the change in shape seems 
to lie chiefly in the cell itself and the cells of our patient developed 
the typical deformity in the sera: (a) of his own mother; (b) of a 
normal negro; (c) of a patient with pernicious anemia; (d) of a 
patient with the acquired type of hemolytic icterus, (e) of a patient 
with obstructive jaundice. Conversely, the red cells of these 
people did not show the phenomenon when placed in the serum of 
the affected negro boy. Although blood from the mother showed a 
few sickle cells, the son’s serum did not accentuate the phenomenon. 
Moderate heat undoubtedly hastens the process and cold inhibits it. 
Bile-stained serum which had an icterus index of over 70 had no 
effect in either hastening the process nor in making it more complete. 
This varies from the results obtained by Sydenstricker, who noted 
a distinct acceleration. In agreement with him, we found that 
sodium glycocholate greatly accelerates the speed with which the 
change progresses while saline solution inhibits the reaction, suggest- 
ing that factors outside the cell may have some effect. Blood 
taken under paraffin oil and kept under oil without exposure to 
air shows practically no sickling whatever. Whether this is due to 
change in surface tension is not known. 

Blood obtained by stabbing through a drop of formaldehyd placed 
on the skin in an attempt to get rapid fixation of the red cells shows 
about the same number of sickle cells as a fresh preparation observed 
immediately. The specific gravity of the blood in our case was low 
—1050 and 1048 at two different times separated by four months. 

The reduction in red cells is marked, the average in the severe 
cases ranging between one and a half and three millions. The 
number of red cells decreases during acute exacerbations and rises 
slightly with subjective improvement but neither in our case nor 
in the other published cases did it approach normal at any time. 
The hemoglobin is proportionately reduced. Platelets are not 
decreased. Bleeding and clotting time are within normal limits. 
Anisocytosis is present and polychromatophilia is marked. The 
blood picture is that of marked blood destruction with very active 
regeneration. Nucleated red cells are common, as are reticulated 
cells. Sickle cells at times show a nucleus. Bilirubin is present in 
the plasma and the icterus index proposed by Meulengracht is 
markedly increased, varying between 14 and 26. The van den 
Bergh direct reaction is negative and the indirect positive. 

In agreement with Sydenstricker and Graham, we found a down- 
ward extension of the range through which the red cells resist com- 
plete hemolysis in hypotonic salt solution. 
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The white blood cells vary in number. We have observed the 
number in the same patient varying between 7400 and 17,650. 
No particular increase in polymorphonuclear forms were noted. 
On some slides large cells, possibly endothelial in origin, formed 
6 per cent of the total and, although looked for, phagocytosis of 
red cells by these large mononuclear cells was not noted. 

Alternate relapses and remissions are the rule; the remissions may 
last years; the relapses as a rule are short. During the relapses 
epigastric pain is common and often severe. In 8 of 11 published 
active cases, it was present, and in our patient it was the complaint 
for which he sought relief. The pain is sharp and cramplike, 
appears at intervals sometimes of months, then occurs as often as 
five times a day. It has no relation to meals and may occur night 
or day. It sometimes is associated with nausea and vomiting. 
Our patient was not relieved by alkalies but the pain was entirely 
controlled by olive oil. 

As would be expected from the marked reduction in hemoglobin, 
dyspnea on exertion and weakness are rather consistently present, 
although in 3 of 11 published cases no mention of dyspnea is made. 

Jaundice is constantly present but varies in degree. At times a 
deepening of the yellow seems to precede other symptoms or signs 
in announcing the beginning of a relapse. The jaundice apparently 
is due to the increased blood destruction as indicated by the van den 
Bergh test and the finding of urobilin in the urine with an increase in 
the feces. Although Roentgen ray examination in our patient shows 
distinct shadows suggesting gall stones, there is no evidence that they 
are the cause of the icterus. They are common in hemolytic familial 
icterus and one would suspect that they would be common also in 
sickle cell anemia for in many ways the diseases resemble each other. 
Gall stones were observed in 3 of 12 cases. 

A curious but striking phenomenon is the presence of ulcers in the 
ankle region. In 12 cases they were observed nine times. They 
are bilateral, multiple, sharply demarcated and heal slowly, leaving 
a thin shining scar. They tend to recur with relapses. 

The definitely enlarged heart and loud systolic murmur with an 
accentuated pulmonary second sound made us uncertain whether 
or not the joint symptoms and fever were part of an atypical 
rheumatic fever. But inasmuch as such hearts are found in people 
with anemias, particularly of the pernicious type, and are found 
so consistently in people with sickle cell anemia, it is probably a 
part of the clinical picture of sickle cell anemia. The heart is 
enlarged and its rate is rapid. A systolic murmur may be heard 
at the apex. The liver is enlarged but the spleen is not. Over 
one-half of the cases reported have shown a mild generalized lymph- 
adenopathy. 
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In addition, we have a group of more uncertain symptoms and 
signs. Fever seems to accompany relapses. It is usually low and 
may have a gradual rise and decline, much resembling the type 
found in rheumatic fever. Most authors have noted fever but in 
some instances their patients had an entirely irrelevant condition 
which could easily account for the fever. Pain in the extremities 
occurs during relapses. In our case the pain was not limited to the 
joints but also was referred to the region between the joints. No 
swelling nor increase in local heat was present although swelling had 
been present at times and has been reported in other patients. 
The pain was slightly relieved by sodium salicylate but not with the 
promptness usually found in acute rheumatic fever. We feel that 
the pains in the extremities are probably part of the sickle cell 
anemia. Night sweats accompanied these attacks. 

The Roentgen ray examination, as well as revealing shadows, 
interpreted as formed by gall stones, showed a consistent deformity 
such as is found in duodenal ulcer. With the exception of a single 
questionable examination for occult blood in the stools, this had no 
clinical confirmation. Possibly adhesions could account for the 
deformity, nevertheless, in the light of the unexplained occurrence 
of ulcers elsewhere, this region should be watched in other people 
showing the typical erythrocytic deformity. The presence of 
albumin and casts in the urine occurs often enough to require note. 
One does not expect to find them ten times out of twelve, particu- 
larly when the ages are between five and thirty-eight years. 

The more prominent findings in the previously reported available 
cases have been tabulated on page 767. 


Case Report. R. B. was a male negro, aged twenty years. Intermit- 
tently since his first year he had had attacks of pain in various joints, 
wrists, elbows, feet, ankles, knees and back, the location varying at different 
times. Attacks lasted six or eight months with free intervals of a year or 
two. Swelling of the ankles occurred at times accompanied by pain. 
Because of these spells he was unable to attend school or work regularly. 
At the age of fifteen years, following eating of green pecans, he felt severe 
pain in the epigastrium, vomited and was ill for two or three days. A 
doctor suggested that gall stones were the cause, but the father refused to 
permit operation. 

At sixteen years epigastric pain recurred, lasting two or three weeks, and 
a similar attack followed at eighteen years. The last and most severe 
attack occurred at nineteen years. The pain occurred in paroxysms, last- 
ing an hour or two, coming four or five times daily and leaving a distinct 
soreness. It radiated to each side of the abdomen—slightly more to the 
right. It was accompanied by persistent vomiting. He states that he 
had epigastric pain and joint pains, at different times, never together, 
although while in the hospital we observed him with both. Leg ulcers 
were first noted at the age of seventeen years, and accompanied the attacks 
of “rheumatism.” He had always been jaundiced, the yellow color increas- 
ing during attacks of both types. He had infrequent headaches; was 
constipated, but had never had clay-colored stools. He had nocturia 
when ill, but not otherwise. During the spells the urine was dark colored. 

The patient was born in Texas, and has lived in Texas, Arizona, Cali- 


| 
{ 
4 
| 
| 
| 
| 


HEIN, MC CALLA, THORNE: SICKLE CELL ANEMIA 769 


fornia, Arkansas and, as a railroad porter, “all over the country.” He 
attended school very irregularly because of repeated illness. Besides the 
attacks noted above, he had whooping cough, occasional sore throat and 
gonorrhea. His habits were not unusual. 

The patient’s father died at forty-five years of age, of pneumonia. His 
mother is living and well at forty-four years. She shows to a very slight 
degree the same erythrocytic deformity as the son. The paternal grand- 
father died at ninety-eight years and a grandmother at eighty years. They 
had always been well. The maternal grandmother was killed at twenty 
years. The grandfather’s condition is unknown. He has one brother, living 
and well. Two brothers and one sister died of unknown causes. 
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He was normally developed and nourished. Icthyosis was present. The 
conjunctive were pale; sclere were greenish yellow. Ocular fundi were 
normal. The tonsils were large. Slight enlargement of cervical, axillary, 
epitrochlear, and inguinal lymph nodes existed. Lungs were normal. The 
heart was enlarged to the left; the left border in the fifth interspace was 
13 em. to left of M. 8. L. A systolic thrill was present over the whole 
precordia. A loud systolic murmur was heard at the apex, transmitted 
toward the base and the axilla. The second sound in the pulmonic area 
was accentuated. Blood pressure was 108/70. Peripheral vessels were 
negative. The abdomen, except for tenderness in the right hypochondrium 
and epigastrium, and a possibly enlarged liver, was normal. The edge of 
the liver was not felt. Spleen was not palpable. Finger nails were curved 
in two planes. Circular punched-out ulcers below malleoli on both legs 
measured about 2 cm. in diameter. A scar of a healed ulcer was present 
under one malleolus. Reflexes were normal. Vibratory sense was normal. 
Temperature, pulse and respirations are shown on the chart. 
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The following blood counts were taken at selected intervals: 
TABLE II.—BLOOD COUNTS IN SICKLE CELL ANEMIA. 


Oct. 13. Oct. 29. Nov. 5. Nov. 24. Dec. 16. Jan. 13. 

Hemoglobin, % 40 40 50 50 58 55 
Red blood cells 2,712,000 1,688,000 2,584,000 1,800,000 2,780,000 2,504,000 
White blood cells 10,900 9,000 9,300 7,800 10,400 17,650 
Neutrophils . 42 57 52 60 61 58 
Eosinophils . 3 2 2 2 3 1 
Basophils ; 0 0 0 0 0 0 
Large lymph. 5 7 7 5 16 2 
Small lymph. 43 27 31 31 16 36 
Monocytes . 3 6 5 0 

Transitionals . 4 2 2 2 2 3 


Four to 11 nucleated red cells were seen to every 100 white blood cells 
counted. Reticulated cells varied between 6 and 12.5 per cent. Hemol- 
ysis in salt solution began at 0.34 and was complete at 0.28 per cent. Blood 
was Type III (Moss); specific gravity, 1050. Van den Bergh direct, nega- 
tive; indirect showed a positive reaction. Icterus index varied from 14 to 
26. Blood cultures were negative. 

When first examined (at a time when he had fever, jaundice and epi- 
gastric pain) 90 per cent of the erythrocytes became sickle-shaped in twenty- 
four hours. Two weeks later, when he had no symptoms, only 10 per cent 
sickled after five days. During a relapse in March, 1925, when he had 
jaundice, joint and abdominal pain, 95 per cent of the red cells became 
characteristically deformed in twenty-four hours. 


The cells were put in sera of persons with the following conditions: 
. Pernicious anemia. 

. Hemolytic jaundice, acquired type. 

. Obstructive jaundice (Carcinoma of pancreas). 

. Latent type of sickle cell anemia (his mother). 

. A normal white person. 

. A normal negro. 

Sickling occurred in the same percentage as in the control. 
The cells of these people showed no sickling in the negro boy’s 
serum with the exception of his mother, who showed a similar 
sickling as the control in her own serum. Cells received in oil 
showed practically no change in shape; and those received in normal 
saline showed only 5 per cent in a week. A control showed 95 
per cent in twenty-four hours. Sodium glycocholate showed a 
marked effect in speeding up the appearance of “sickle’’-shaped 
forms. 


TABLE III.— EFFECT OF SODIUM GLYCOCHOLATE ON SICKLING. 


With sodium glycocholate. Control. 
‘ 50 per cent in 40 min. 80 per cent in 48 hours 
Specimen No. 1 . , {90 per cent in 12 hours 
90 per cent in 3 hours 15 per cent in 3 hours 


Specimen No. 2 . “ “ 


* | 95 per cent in 24 95 per cent in 24 


The Wassermann test was negative. The feces showed a ques- 
tionable test for occult blood once only. Urobilin was increased. 
The urine showed the faintest possible trace of albumin, an occa- 
sional granular cast and urobilin in considerable amount. 
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Basal metabolism + 3 per cent. 

Biopsy of an ulcer showed chronic inflammation with fibrosis and 
round-cell infiltration. 

Roentgen ray revealed a mitral-shaped enlarged heart, a shadow 
suggesting gall stones and a deformed duodenum. A small six- 
hour residue was found. Roentgen ray of the ankles was negative. 

The patient left the hospital January 26, 1925, was fairly well, 
and did light work as a porter in barber shops and such places for 
eight months. He had occasional attacks of epigastric pain relieved 
by olive oil, and some severer attacks which necessitated his stopping 
work for a few days. In November, 1925, he had a relapse marked 
by jaundice, joint pains, epigastric pain, nausea and vomiting. 
He remained at home in bed for two weeks. He was advised to 
reénter the hospital but began to improve, so did not. He was very 
well until 5 p.m. on January 11, 1926, when he had a perforation of 
the duodenal ulcer. He was operated upon six hours after perfora- 
tion. The following day he became delirious, his pulse rose to 
150 and he died on January 13, 1926. 

Blood from his finger one hour after death showed many sickled 
forms within forty minutes, and practically 100 per cent in twenty- 
four hours. It took three days for these cells to return to their 
circular shape. 

Blood from the right and left heart contained about 50 per cent 
sickle forms. The bone marrow had about 10 per cent crescent 
forms, and smears from the splenic pulp revealed slight sickling. 

Through the kindness of Dr. E. M. Hall of the Department of 
Pathology of Stanford University, we are able to add the necropsy 
findings: 

Autopsy.—Subcutaneous fat was normal. An ulcer was present 
over the right external malleolus. It measured 2 x 4 cm. and had 
smooth edges, while the floor was covered by granulation tissue. 
He had an acute purulent peritonitis. 'The duodenal ulcer had been 
removed. 

The liver extended 5 cm. below the costal margin in the mid- 
clavicular line. It showed extreme congestion with dilatation of 
the capillaries and atrophy of the liver cells all through the lobules. 
Moderate brown pigment existed in the cells about the centers of 
the lobules. Round-cell infiltration of periportal connective tissue 
existed. The gall bladder was thickened and contained three 
small stones. 

The spleen was shriveled and small. What appeared to be several 
small hemorrhagic infarcts 1 cm. in diameter were found on section. 
Fibrosis of the capsule and trabecule with hyaline degeneration, 
necrosis and calcification were found along with marked atrophy of 
the pulp. The hemorrhagic areas resembled infarcts. A marked 
periarteritis was present. Gold-brown hematogenous pigment was 
found in small amounts in the fibrosed Malpighian corpuscles. 

The heart was approximately twice normal size, the enlargement 
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chiefly in the left ventricle. The muscle showed no scarring. The 
right ventricular muscle showed a few small scars and some fatty 
degeneration. The edges of the mitral valves were slightly thickened. 

The peribronchial lymph nodes were enlarged, showing a diffuse 
fibrosis and hyaline degeneration. Small areas of necrosis and begin- 
ning calcification were noted. 

The bone marrow was deep red and the red cells varied markedly 
in size and shape. Numerous normoblasts were seen. 

The kidneys were large. All of the glomeruli were swollen and 
engorged and many of the cells in the loops were sickle-shaped. The 
tubular epithelium was swollen, granular and showed beginning 
necrosis. ‘The larger arteries showed a slight arteriosclerosis. 

Conclusions. 1. The outstanding clinical features of sickle cell 
anemia are its occurrence in the negro, its apparent heredity, the 
blood phenomena, dyspnea, abdominal pain, jaundice, fever, joint 
and muscle pains, cardiac enlargement, absence of splenic tumor, 
general lymphadenopathy and leg ulcers. The blood Wassermann 
is consistently negative. Urine often contains albumin. Gall 
stones are found in some cases. 

2. In this study former cases were collected and another case in the 
active phase added. Death resulted from duodenal ulcer and the 
autopsy findings are given. 

3. Extreme splenic atrophy and general signs of increased hemol- 
ysis were prominent postmortem features. 
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CANCER OF THE STOMACH.* 


By Donatp C. Batrour, M.D., 
AND 


Estes H. Hares, M.D., 


ROCHESTER, MINN. 


CANCER of the stomach may, in its various forms, be one of the 
most hopeless or one of the most curable types of cancer. These 
facts, together with the difficulties in early diagnosis, the differences 
of opinion as to the management of the disease, and the uncertainty 
as to the exact relation of chronic gastric ulcer to cancer, provide 
questions worthy of frequent consideration. We have recently 
reviewed a series of 1000 consecutive cases of cancer of the stomach 
in which operation was performed at the Clinic, the review serving 
as a basis for certain facts and observations presented here. 

Since 1910 more than 6000 patients with cancer of the stomach 
have been seen at the Clinic. The average age of the patients in the 
series of 1000 cases studied was fifty-four years; 37.6 per cent were 
between the ages of forty and fifty-five years. The number of 
patients seen in early life is larger than in preceding series. Recently 
a girl, aged twenty years, was seen, who had an inoperable carci- 
noma of the stomach. The oldest patient in the series was eighty- 
one years. The ratio between the sexes shows that the frequency 
of the disease in men as compared to that in women is higher than 
is shown in statistical studies of cancer of other parts of the body, 
there being 79 per cent men and 21 per cent women. 

Diagnosis. The outstanding progress in the diagnosis of cancer 
of the stomach during the last few years can be attributed to the 
Roentgen ray. In spite of the generally accepted fact that the basis 
of successful treatment is early diagnosis, very little progress has 
been made in the early recognition of cancer of the stomach by the 
interpretation of clinical symptoms alone. Moreover, but little 
progress can be made because the lesion is not so situated as to 
cause significant symptoms until the disease is too far advanced 
for eradication. As a matter of fact, cancer of the stomach rarely 
gives rise to pronounced symptoms early; even if the lesion invades 
the pylorus obstruction seldom intervenes until the growth has 
infiltrated perigastric tissues and organs extensively. 

A time-honored but unreliable sign of cancer of the stomach is 
that of gastric acidity. Numerous observers have shown that free 
hydrochloric acid can be demonstrated in the gastric contents of 
many patients with cancer of the stomach. In our series of 1000 


* Read before the meeting of the Interstate Post-Graduate Assembly of North 
America, Cleveland, Ohio, October 19, 1926. 
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cases free hydrochloric acid was found in 43.8 per cent. In view 
of the fact, therefore, that early diagnosis of cancer of the stomach 
by clinical means is too frequently impossible because of the lack 
of reliable clinical signs and symptoms, progress toward increasing 
the percentage of cases diagnosed early enough to give the patient 
a chance for cure by removal of the lesion must come through a more 
general recognition of the fact that the Roentgen ray is the most 
certain method of determining whether cancer of the stomach is 
present. Prolonged study and observation of existing symptoms 
and waiting for definite diagnostic signs to develop may be justifi- 
able in the presence of known benign lesions, but when there is a 
possibility of a malignant lesion in which the only chance for cure 
lies in early removal, such methods are dangerous. As the Roent- 
gen ray will demonstrate 96 to 98 per cent of gastric lesions, three 
out of four of which are malignant, the failure to take full advantage 
of such an accurate method of diagnosis becomes inexcusable. 

A further important fact is that in many cases in which the symp- 
toms of gastric disease are lacking, a positive diagnosis can be made 
from palpable metastatic nodules, particularly on the rectal shelf, 
in the supraclavicular space and in the umbilicus. A biopsy of an 
enlarged lymph node in the supraclavicular space or umbilicus will 
usually identify a‘ doubtful case not only from the standpoint of 
the character of the lesion in the stomach, but from the standpoint 
of its curability. 

Indications for Operation. As a basis for the treatment of cancer 
of the stomach it should always be kept in mind that death will 
surely occur within a period of months if the disease is not inter- 
rupted in its course. The purposes in treatment, therefore, are 
twofold: (1) To effect cure if possible; (2) to assure the patient a 
minimum of suffering during the remaining months of life. In an 
endeavor to attain these purposes a higher percentage of patients 
are operated on than the picture of the disease appears to warrant, 
partly owing to the fact that the conscientious surgeon will practise 
the “golden rule” as far as the treatment of cancer is concerned, 
and partly to the fact that cure can sometimes be brought about 
in cases which, on examination, appear to be too advanced for cure. 
It is also true that certain patients even when the disease is obviously 
incurable can be greatly relieved by an operation designed only to 
relieve symptoms. In the light of such experiences surgeons will 
gradually evolve certain principles in the treatment of cancer, and 
will believe that exploration is warranted in any case of cancer of 
the stomach which is not clearly incurable because of metastasis or 
involvement of the cardia. On such a basis exploration is advised 
in more than half of the cases of cancer of the stomach observed in 
the clinic, and when exploration is carried out it is found that the 
growth can be removed in about 45 per cent of the cases. 

There are certain signs and symptoms which suggest that the 
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disease is far advanced or that the risk of operation is unusually 
high. Obesity, marked anemia, rapid loss of weight in the absence 
of obstruction, and youth are unfavorable. The significance of this 
should always be pointed out to the patient’s relatives. A large 
tumor is not necessarily an indication of inoperability. High-grade 
obstruction demands relief, in some cases, as imperatively as does 
obstruction of the colon by cancer. This results occasionally in 
operating on a patient who has extensive metastasis, and it is in part 
an explanation of the high mortality following gastroenterostomy 
for cancer of the stomach. The guiding principle in advising opera- 
tion for cancer of the stomach is the belief that exploration is 
warranted in all cases in which there is no proof of the existence of 
metastasis. 

Preparation of Patients for Operation. Much in the way of pre- 
operative treatment can be done to minimize the risk of operation 
for cancer of the stomach. Many patients who are not suffering 
from obstruction, but who have been on a starvation diet, are 
greatly benefited by a few days’ rest in bed with a more liberal diet 
and particularly by the administration of fluids. All patients with 
obstruction should be admitted to the hospital. McVicar and his 
associates have demonstrated the importance of the recognition of 
the toxic manifestations of obstruction and their control by the 
intravenous administration of an adequate quantity of 1 per cent 
solution of sodium chlorid and 10 per cent solution of glucose. 
This is not only of great importance in the control of the toxemia, 
but the effect of such treatment, together with systematic lavage 
of a stomach which is markedly obstructed, is extraordinary. With- 
out it the surgeon must often deal with edematous, congested and 
friable gastric tissue, most unfavorable for safe suturing. With 
the control of such mechanical obstruction and its effects the walls 
of the stomach, particularly the gastric mucosa, are at least partly 
restored to normal and the operation is rendered easier and safer. 

The treatment of anemia associated with cancer of the stomach 
is not satisfactory. It is the custom in the clinic to endeavor by 
transfusion to raise the hemoglobin when it is below 40 per cent, 
but in the individual case such practice is not persisted in because 
experience has shown that unless there has been a recent massive 
hemorrhage, the hemoglobin can be only slightly elevated. It is 
probably true, however, that, even if transfusions do not increase 
the hemoglobin, they are of value. Moreover, if there has been 
recent perforation and considerable pain is present, the beneficial 
effects of the relief from pain following a few days’ rest in bed are 
marked. It is, of course, unwise to sustain beyond a reasonable time 
such efforts to improve the condition of the patient for operation. 

Operation. The first factor of safety in an operation for cancer of 
the stomach is anesthesia. It is well known that operations in the 
upper abdomen carry greater liability to pulmonary complications 
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than operations in other regions. This is especially true in cases of 
cancer of the stomach, not only because the disease and the starva- 
tion frequently incident to it have lowered the patient’s resistance 
but because extensive resections tend to fix the diaphragm and 
restrict respiratory movements following operation. It is of first 
importance, therefore, that the danger of pulmonary complications 
be limited to that actually associated with the operation itself and 
not increased by an improperly selected or administered anesthetic. 

It is safe to say that the less the general anesthesia in cases of 
cancer of the stomach, the less the likelihood of postoperative pul- 
monary complications. At the same time efforts to avoid general 
anesthesia in extensive operations on the stomach by carrying out 
the operation under local anesthesia are ill advised for two reasons: 
(1) Local anesthesia does not eliminate the danger of pulmonary 
complications; (2) greater harm is done in carrying out a difficult 
resection under local anesthesia in an apprehensive patient in bad 
condition than in performing it under a properly administered gen- 
eral anesthetic. Between these two extremes, that is, routine local 
anesthesia and routine general anesthesia, there lies a course which 
has been evolved through the combination of local and certain 
types of general anesthesia. In my own experience the incidence 
of pulmonary complications has been definitely decreased by the 
routine combination of a block of the abdominal wall with anes- 
thesia under ethylene, oxygen and carbon dioxid, as developed by 
Lundy. Nothing could be more satisfactory than this combination. 
The field block of the abdominal wall is sufficient for the actual 
laparotomy and the exploration on which a decision regarding the 
subsequent procedure is based. If neither resection nor gastro- 
enterostomy is advisable or possible, the incision can be closed 
without any further anesthesia. Should gastroenterostomy be 
necessary, it can practically always be performed without any 
general anesthesia. If resection is advisable, in many patients the 
stomach can be largely mobilized without any general anesthesia; 
the ease, the rapidity and the safety with which unconsciousness 
can be brought about by ethylene permits absolute control of the 
anesthesia with a minimum of risk to the patient. With the 
abdominal wall blocked in this way the general anesthetic is dis- 
continued before the incision is closed, so that the patient is usually 
conscious before leaving the operating room. 

It is not always easy to decide on the proper surgical procedure. 
In the first place the “golden rule” should again be followed, with 
due consideration, in cases of advanced disease, to those requests 
which occasionally come from patients, who because of age, import- 
ant business or professional plans, or for other weighty reasons 
prefer to be certain of a few months of life than to undergo a great 
risk for a doubtful cure. Unless the cancer has been found to have 
penetrated into extragastric tissues to such an extent as to render 
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cure obviously impossible or to have involved distant organs or 
caused peritoneal implants, a quick decision should never be made 
for or against eradication. If it is obvious that the lesion is too 
widespread for removal, the distressing situation arising from an 
erroneous diagnosis should always be guarded against by the removal 
of tissue for microscopic examination. If the disease is confined to 
the stomach and the adjacent lymph nodes, a very careful examina- 
tion should be made first of the upper limits of the lesion. Resec- 
tion should usually be undertaken if sufficient healthy stomach is 
found above the limits of the growth and the stomach and duodenum 
can be mobilized, even if it is necessary to dissect them free 
from the pancreas, and even if the lymph nodes are extensively 
involved and apparently cannot be entirely removed. Nothing is 
more important in this connection than the fact that many of these 
enlarged lymph nodes may be found free from malignancy, and one 
should not be hasty in deciding against resection because of the 
extent of the enlargement of the lymph nodes. I recently encoun- 
tered an interesting illustration of this fact in the case of total 
gastrectomy for a cancer of the linitis plastica type in which I was 
quite certain that very large unremoved lymph nodes near the 
esophagojejunal anastomosis were malignant. The patient suc- 
cumbed to a late pulmonary complication more than a month after 
the operation; at necropsy the changes in these nodes were found 
to be inflammatory and there was no evidence of cancer. 

If a tumor in the stomach can be mobilized and removed, but 
irremovable metastatic lesions indicate incurability, it is often in 
the patient’s best interest to resect even though the resection is 
only palliative. For instance, we have had a number of patients 
who have enjoyed excellent health for many months, in one instance 
for three years, following resection of the stomach when nodules 
existed in the liver or implants on the pelvic peritoneum. Further- 
more, there are at times very clear indications for removing small 
obstructing growths at the pyloric end of the stomach, although 
metastasis has made the disease incurable. , Resection under such 
circumstances is followed by better and more lasting results than 
gastroenterostomy. 

Gastroenterostomy is useful in two types of cases. The first type 
is that in which the operation is performed solely as a palliative 
measure, the palliation being real when the cases have been well 
selected. It should be remembered, however, that in cases of 
advanced disease the musculature of the uninvolved portion of the 
stomach is so impaired by obstruction and poor nutrition that the 
anastomosis may not function well. The operative mortality of 
gastroenterostomy for cancer is higher than that of resection. In 
the second type gastroenterostomy is performed as a preliminary 
stage to resection. Crile has emphasized the importance of this, 


and there are occasional cases in which resection as a secondary 
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procedure can be safely accomplished where it would have been 
doubtful as a primary procedure. Since we have been giving more 
attention to the preparation of patients before operation we find 
the necessity of the two-stage operation occurs less often. When 
it is desirable to relieve obstruction, fixation of the stomach poste- 
riorly may not permit of satisfactory posterior gastroenterostomy, 
in which event an anterior gastroenterostomy should always be 
substituted for the attempt to force a posterior. 

When resection is indicated there are many methods of restoring 
gastrointestinal continuity. Basically there are two: Either a 
direct union between the'stomach and the duodenum or the closure 
of the duodenum and a union of the remaining portion of the stom- 
ach with the jejunum. The former method, the Billroth I, is 
useful, time saving and safe if all precautions are taken against 
accidents. In cancer, except in the very small lesions at the 
pylorus, it is questionable whether the Billroth I constitutes as 
thorough an operation as the Billroth II or its modifications. A 
further disadvantage in the Billroth I is that if recurrence takes 
place it is likely to do so in the neighborhood of the new anastomosis 
and cause obstruction. 

The chief points of importance in carrying out the Billroth I are: 
(1) Many interrupted sutures should be used in completing the 
anastomosis; (2) the anastomosis should be held to the right of the 
median line by a suture between the pyloric end of the stomach 
and the round ligament of the liver to prevent strain on suture 
lines; (3) the retention of gastric contents should be carefully avoided 
by routine lavage during the few days following operation; (4) no 
food should be permitted for four or five days following operation. 

Of the different methods of restoring continuity by union of the 
stomach and the jejunum the anastomosis between the end of the 
stomach and the side of the jejunum has attained the greatest 
popularity, largely because it consumes less time than the Billroth 
II. The gastrojejunal anastomosis can be made either behind the 
colon or in front of it., The posterior method can be used in many 
cases without difficulty; but when after extensive resection, only a 
small segment of stomach is left, it is simpler and safer, and less 
likely to give rise to complications to bring a long loop of jejunum 
up in front of the colon and attach it to the end of the stomach. 
When this operation is completed the two loops of jejunum should 
be united opposite the duodenojejunal angle by a small anastomosis 
which prevents retrograde distention of the duodenum and obviates 
the possibility of danger from that source. 

The care of the patient following operation is a very important 
factor in safety. All patients are given an adequate amount of 
morphin and atropin, and nothing is permitted by mouth for 
three, four or even five days. Fluids are maintained by hypoder- 
moclysis and, if necessary, intravenous administration. The 
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stomach tube should be used without the slightest hesitation. We 
are becoming more and more convinced that in every case after 
partial gastrectomy a tube should be passed and the stomach 
irrigated within twelve to twenty-four hours after operation and 
subsequently as necessary. The cleansing of the stomach of old 
blood clots and gastric secretions is at least appreciated by the 
patient and aids greatly in restoring tone to gastric musculature. 

Results from Operation. ‘The results of the surgical treatment of 
cancer of the stomach should always be considered in the light of 
the outcome of the uninterrupted course of the disease which is 
certain death, often preceded by periods of great suffering. While 
operative mortality is not of primary importance in such a disease, 
it should be kept at the minimal point which will not deny patients 
the chance for cure or the relief from distressing symptoms which 
surgery affords. The mortality following operations for cancer of 
the stomach can be markedly lowered by scrupulous attention to 
the preoperative treatment just outlined. If the physician coédper- 
ates with the surgeon in maintaining this care after operation the 
risk is reduced to a minimum, as is shown by a report of a series of 
113 consecutive operations for cancer of the stomach. In 46 cases 
the operation was partial gastrectomy, with one death, which 
occurred in a case of extensive carcinoma invading the pancreas.! 
Thus far this year in the Clinic partial gastrectomy has been per- 
formed in 85 cases, with death in 5.* 

The end-results of partial gastrectomy for cancer of the stomach 
depend primarily on the extent of the disease, although unexpected 
cures in advanced cases indicate, as in the treatment of cancer in 
other situations, that other factors are connected with the question 
of cure and recurrence. Based on the extent of the disease alone, 
our series of 1000 cases showed that 52 per cent of those patients 
in whom the lymph nodes were not involved were alive and well at 
the end of three years, while 19 per cent of those whose regional 
nodes were involved were alive at the end of three years. ‘These 
figures do not take into account the normal death rate of persons 
at this period of life. 

In those patients who eventually succumb to the disease follow- 
ing partial gastrectomy the protection afforded by the operation 
against distressing symptoms is marked enough to lead us to remove 
the growth more frequently for palliation only. We have already 
referred to the results of gastroenterostomy as a palliative measure; 
although the relief of marked obstruction is sometimes imperative, 
it should be remembered that the operation is of considerable risk 
because of the patient’s condition incident to an inoperable cancer, 
and that the average length of life following gastroenterostomy is 


* Data for the year 1926 show a total of 120 cases of partial gastrectomy for 
cancer, with death in eight. 
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seven months. This is only one month more than the average 
duration of life in the cases in which no operation is performed. 

The all-important facts in connection with cancer of the stomach 
at present are that early removal of the growth gives a good prospect 
of cure and that, of our present facilities for detecting the disease 
early, competent roentgenologic examination is paramount. The 
status of the surgical treatment of cancer of the stomach has been 
aptly: described by Moynihan, “Surgery has been made safe for the 
patient; we must now make the patient safe for surgery.” 

Summary. A series of 1000 cases of cancer of the stomach forms 
the basis of a review of the general problem of this disease. Change 
in gastric acidity and symptoms of obstruction are inconstant in 
the early course. The Roentgen ray provides an almost infallible 
method of diagnosis and should always be used. 

Unless there is clear evidence of metastasis, operation is justifi- 
able. Exploration at least was undertaken in more than half of 
the series, and in almost half of these the growth was removed. 
Obesity, anemia, rapid loss of weight and youthfulness of the patient 
add to the risk of operation and diminish the prospect of cure. 

The liberal administration of food and fluids combined with rest 
in bed, and the intravenous use of sodium chlorid and glucose before 
operation tend to minimize the risks and enhance the prospects of 
a good result. 

Regional anesthesia will suffice for incision and exploration, but 
general anesthesia is necessary for a difficult resection, especially if 
the patient is apprehensive. 

The types of resection are discussed and preference given to gas- 
trojejunal anastomosis, which should be carried out in the anterior 
position when the gastric stump is small. The latter operation 
should be combined with jejunojejunostomy. No food is given for 
several days after operation, and fluids are administered extraorally. 
Lavage of the stomach is desirable, even as a routine on the first 
day. 

The operative mortality is much improved by the preoperative 
care and by coéperation with the physician. To illustrate this fact 
reference is made to a series of 46 consecutive cases of partial gas- 
trectomy for cancer of the stomach with death in 1, and to the entire 
series in 1926, in which death occurred in 8 of 120 cases of partial 
gastrectomy for cancer. 

The end results in the series of 1000 cases are discussed: If the 
lymph nodes were not involved 52 per cent of the patients were 
alive at the end of three years; otherwise only 19 per cent of them 
survived that long. 
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MIGRAINE—ITS TREATMENT WITH PEPTONE AND ITS 
FAMILIAL RELATION TO SENSITIZATION DISEASES. 


By Frep E. Batt, M.D., 


CHICAGO. 


TWENTY-FIVE cases of migraine treated with peptone have pre- 
viously been reported by Miller and Raulston.!. This report is 
based on a study of 20 additional cases of migraine, all private 
patients of Dr. Joseph L. Miller and all of whom have been under 
our observation for periods of two to sixteen months. They com- 
prise all of the cases of migraine treated with peptone in that period. 
All of the patients reporting to the office with migraine were not 
treated with peptone. The severe cases which had received no 
benefit from other medication were given peptone at once, but 
patients who had never consulted a physician or who exhibited the 
disease in a milder form were simply told of the nature of migraine 
and advised as to their habits and manner of living. Others were 
given cannabis indica which not infrequently afforded relief. When 
these measures failed, small doses of iodides (5 to 10 gr. daily) were 
often prescribed. Liveing? quotes Salter “that 20 per cent of asth- 
matic patients will be relieved by the administration of iodides.” 
Liveing, thinking that migraine was in some way related to asthma, 
placed his migraine cases on this treatment with good results in 
several instances. We have witnessed some good effects when 
iodides were administered for long periods, but apparently little 
change occurred for several weeks after the treatment was begun. 
One patient with migraine and a simple goiter was given a drop of 
the saturated solution of sodium iodide once a week for the goiter. 
Some months later she reported that the medicine had reduced the 
goiter and that the headaches had also disappeared. Recently a 
nurse who had had a very severe migraine, and who had not bene- 
fited by treatment with cannabis indica or peptone, reported that 
she had not had a headache for over seven months. She had taken 
iodides for six weeks previous to the cessation of the headaches and 
had continued taking six drops twice daily ever since. She was doing 
the same work and there were no other factors that we could deter- 
mine that could have controlled her headaches, Just what the action 
of the iodide is, is not known. 

Patients who received no benefit from the types of therapy noted 
above, were then treated with peptone. 

Method of Treatment. Patients are given an initial dose, intra- 
venously, of Armour’s 5 per cent peptone solution, followed every 
three to four days by further injections, increasing the dose 5 
minims each time until maximum doses of 25 minims each are 
attained. Successive injections are then kept at that maximum dose. 
If no benefit ensues after a series of from 8 to 10 injections, the treat- 
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ment is discontinued and considered as a failure. If, however, a 
favorable result is obtained, the time interval between injections is 
lengthened gradually until the longest interval is found which will 
insure freedom from headache, and injections are continued accord- 
ingly. Marked variation in the time interval between injections 
was noted, many needing an injection every three to five weeks 
while“a few needed injections at much longer intervals. Miller and 
Raulston reported one patient with complete relief for a period of 
nine months. When the headaches recur, as they do when the 
interval is too long, 3 or 4 peptone injections at close intervals seem 
to control them again. This latter feature has been so striking that 
we have regarded it as evidence of the réle of desensitization in the 
treatment of migraine. Hay fever and asthma behave similarly 
when treated with pollens or other proteins. The desensitization 
there is also a temporary one. 

Results of Treatment. The cases have been classified into three 
groups according to the benefit derived; markedly improved, 
improved, and failures. The “markedly improved” are those cases 
in which the patients experienced complete relief and could be kept 
practically free from headache by further injections. They might 
have had very mild headaches at intervals of six to eight weeks, 
but never had the severe type previously complained of; and if the 
headaches reappeared after the peptone had been discontinued for 
periods of several weeks or longer, complete relief was obtained by 
resuming the treatment. Those considered as “improved” could 
not be entirely controlled by peptone, but experienced considerable 
relief in that the headaches were not nearly so severe and were much 
less frequent. These patients willingly continued treatment because 
of the relief from their symptoms. “Failures” are those not dis- 
tinctly benefited or those in which the relief was insufficient to 
justify further treatment. 

Ten cases (50 per cent) of this series were classed as failures, 7 
(35 per cent) as markedly improved and 3 (15 per cent) as improved. 
Of the failures 2 patients thought that they had been helped, but 
we did not feel that the improvement claimed was sufficient to 
justify further treatment. In the 25 cases, reported by Miller and 
Raulston, 9 (36 per cent) were considered much improved, 12, or 48 
per cent, as improved and 4, or 16 per cent, as failures. Their results 
were somewhat more favorable, possibly due to the fact that they 
prepared their own peptone and obtained many more protein reac- 
tions than now occur with the use of Armour’s peptone. 

Discussion. There seems to be no method of determining in 
advance which patients will receive benefit and which will not 
receive benefit from the treatment. Age is not a factor. Sex, pre- 
vious duration of the disease, family history of migraine or of other 
sensitization diseases do not seem to be of any assistance. Four to 
6 doses of peptone, in favorable cases, usually or, one might say, 
almost invariably, offer encouragement in that patients will state 
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that they feel as though they are going to have a headache but it 
does not mature; often those patients who have visual disturbances 
or other warnings preceding the headache may even have these 
symptoms but the attack stops there. Other indications are the 
lessened intensity of the headaches and the longer intervals between 
attacks. 

The question of dosage has been a problem. All cases were given 
an initial dose of 5 minims and increased 5 minims each dose. At 
first they were kept at a maximum dose of 15 minims, but when no 
improvement occurred after six to eight doses, the amount was 
gradually increased to 25 minims at each injection, and this amount 
has never been exceeded intravenously. In this series, it is my 
impression that better results have been obtained with the larger 
doses. Subcutaneous injections as large as 3 cc. have been tried 
both in some of the failures and some of the markedly improved. 
None of the failures by the intravenous administration were bene- 
fited by the subcutaneous method. This latter method had some 
disadvantages in that pain was often produced for several minutes 
at the site of injection and not infrequently the arm was sore for 
several hours afterward. 

One patient (V. B. No. 15) had a chill followed by a temperature 
of 102° after two successive (third and fourth) intravenous treat- 
ments of 15 minims each. She has continually received the same or 
larger dosage since then without any harmful effect. Just what 
caused the reactions is not definitely known. The ampules had not 
been opened until the time of giving the medication and presumably 
were sterile. Two other ampules from the same lot were cultured and 
no growths were obtained after seven days’ incubation. It is pos- 
sible to get this reaction with contaminated peptone, but the more 
likely possibility is that these ampules contained more proteose than 
usual. Witte’s peptone, which has a higher percentage of proteose, 
often causes such a reaction. This reaction is of no special conse- 
quence except that it is very uncomfortable to the patient. 

Three of the failures were given courses of tuberculin without 
benefit. This was used because of the rather striking results which 
van Leeuwin’ has reported in asthma by the use of tuberculin sub- 
cutaneously. 

The essential features of each case are recorded in Table I. 

Migraine and its Familial Relation to other Sensitization Diseases. 
Liveing* quotes Tissot‘ as being the first to report migraine as a 
familial disease. Subsequent writers have never failed to recognize 
this factor. In 1920, Buchanan,° in his studies at the Mayo Clinic, 
concludes that migraine is transmitted to the offspring in accord- 
ance with the Mendelian law and, therefore, is of definite hereditary 
nature. Timme,® on the other hand, believes migraine and epilepsy 
are so-called “‘unit-characters” and that a study of their trans- 
missibility is out of the question because of the many varied types 
that occur. 
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Asthma, hay fever, urticaria and some forms of eczema are usually 
considered as anaphylactic diseases, while migraine and epilepsy 
appear to have many factors in common. Miller and Raulston 
have previously reported some evidence of the anaphylactic char- 
acter of migraine, and Miller’? reviewed the evidence of idiopathic 
epilepsy as a sensitization disease. Migraine and epilepsy have 
long been thought to be associated conditions. Liveing speaks of the 
two diseases as being interchangeable and thought them to be differ- 
ent manifestations of the same disease. Wilson,? Oppenheim,?® 
von Vorkastner'® and many others call attention to the intimate 
nature of migraine and epilepsy. Buchanan" believes that a person 
with migraine is more likely to produce epileptic offspring than the 
epileptic himself. In two series of epileptics, each of 128 cases, 
migraine appeared in the ancestral, personal history or in brother 
or sister in 53.9 per cent and 66.4 per cent. A history of epilepsy 
was present in only 10 per cent. 

Gowers ” and Mobius" speak of the not infrequent development 

of asthma in patients suffering with migraine. Adkinson" believes 
that asthma behaves as a true inherited trait. In 400 cases studied, 
48 per cent gave a history of asthma occurring in other members of 
the family. Adkinson also concludes that when protein sensitiza- 
tion does run in a family, it is not identical as regards either specific 
proteins or clinical manifestations developed in different members 
of the family. Hay fever, some urticarias and, occasionally, eczemas 
are considered as other manifestations of protein sensitization. 
“ezemas associated with asthma are usually anaphylactic, accord- 
ing to Ramirez.'® Walker'® cites cases of asthma which had eczema, 
urticaria and angioneurotic edema caused by the same protein. 
Cooke and Vander Veer!’ reviewed the family histories of 621 cases 
of human sensitization in which asthma, urticaria, angioneurotic 
edema and acute gastroenteritis were considered as manifestations. 
In 504 cases with satisfactory histories, there was a positive ante- 
cedent, direct or collateral history in 48.4 per cent. Rackemann!* 
believes that patients inherit idiosyncrasies to foreign proteins in 
55 per cent of cases. Spain and Cooke,'® in studying the familial 
occurrence of hay fever and bronchial asthma, found that 58.4 per 
cent of the 462 cases studied gave a positive antecedent history. In 
normal families this is only 7 per cent. Van Leeuwin and Zeydner?° 
have isolated from cases of asthma, urticaria, epilepsy and migraine, 
a substance which stimulates smooth muscle. This substance was 
not present in many other diseases tested, and it remains to be seen 
whether this substance will prove to be a constant factor in these 
disorders. 

Clinically, migraine seems to be associated with asthma, hay fever, 
urticaria, epilepsy and eczema in the family history of a large 
number of cases. We were anxious to confirm this impression and 
to determine which of these diseases, if any, were the most closely 
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related. Consequently, the records of 1000 consecutive cases com- 
ing to the office for general advice and diagnosis have been studied 
and summarized. Each patient was carefully questioned concern- 
ing the occurrence of these diseases in any member of the family, 
including the grandparents. It is admitted that many errors doubt- 
less occur in obtaining such information, chiefly because people do 
not remember as much about their families as we would like to have 
them. However, the questions were asked in many different ways, 
and the information obtained is reasonably accurate. The follow- 
ing tables summarize this data: 


TABLE II.—MIGRAINE IN 1000 UNSELECTED FAMILY. HISTORIES. 


Per cent. 
Migraine occurred in 261 families. . . . . . .. . (26.1) 
Associated with hay fever . . . . .. . 35 (13.4) 
Associated with urticaria . . . . .. . +. (27.9) 
Associated withepilepsy . . . . .... 10 ( 2.6) 
Associated witheezema . . . ...... . 25 ( 9.5) 
Associated with migraine ......... . 120 (45.9) 
Migraine occurring alone . ...... . +. 70 (26.8) 


TALLE III.—ASTHMA IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 
Asthma occurred in 162 families . . . . . ... . (16.2) 
Associated with migraine . . . . ... ... 60 (37.0) 
Associated with hay fever . . . . . . . . . 465 (27.7) 
Associated with urticaria ... ...-:.... . 40(24.6) 
Associated with epilepsy ........... 5 ( 3.0) 
Associated with eczema 17 (10.5) 


TABLE IV.—HAY FEVER IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 
Hay fever occurred in 91 families. . . . . ... ( 9.1) 
Associated with migraine . ...... . . . 885(88.4) 
Associated with urticarin . . .... . « « 2O(1.8) 
Associated with hay fever . . . . ...... 19 (20.9) 


TABLE V.—URTICARIA IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 
Urticaria occurred in 191 families. . . . . (19.1) 
Associated with migraine ...... <A... . £=48(88.2) 
Associated with eczema 4( 2.0) 
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TABLE VI.—EPILEPSY IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 
Epilepsy occurred in 27 families . . . . .... ( 2.7) 
Associated with hay fever . . . . 2( 7.2 
Associated with urticaria . ...... 4.4.6... 4 (14.8) 
Associated with eczema 4 (14.8) 
Associated with epilepsy . . . . . .. . . .~. 1( 3.7) 


TABLE VII.—ECZEMA IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 
Eezema occurred in 61 families . . . ..... ( 6.1) 
Associated with migraine . . . . .. . : .. 25 (40.9) 
Associated with hay fever . . . . . ...... 12 (19.6) 
Associated with urticaria . . . . . .. .. . 4( 6.5) 
Associated with epilepsy . ........ . 4( 6.5) 
Eczema occurring alone ~. . . . . . . + ~~ 11(18.0) 


Comment. Migraine occurred in 261 (26.1 per cent) of the 1000 
unselected family histories. It occurred once in the family history, 
and unassociated with any of the other diseases, in 70 (26.8 per cent) 
of the 261 families with migraine. It was associated with migraine 
in other members of the family in 120 (45.9 per cent). Other than 
showing this one association migraine occurred alone in the history 
as frequently as it was associated with any of the other diseases. 

Of the 162 (16.2 per cent) families in which a history of asthma 
was present, it occurred alone in 53 (32.7 per cent). It was associated 
with migraine in 60 (37 per cent), this being the only instance where 
it was associated more frequently with another disease. 

Hay fever occurred alone in 19 (20.9 per cent) of the 91 families 
in which it was present. It was associated with asthma in 45 
(49.4 per cent) and migraine in 35 (38.4 per cent). 

Urticaria occurred alone as frequently as with anything else. 
Epilepsy occurred alone in 8 (29.6 per cent) of the 27 families in 
which it was present. It was associated with*epilepsy in 3.7 per 
cent and with migraine in 37 per cent. This seems to support 
Buchanan’s report, although here there is a very limited number of 
cases. The study with eczema revealed nothing except the large 
percentage of cases associated with migraine. Eczema occurred 
alone in 18 per cent, was associated with itself in 21.3 per cent and 
with migraine in 40.9 per cent. 

It is very difficult to draw conclusions from statistics of this sort, 
and I am hesitant in doing so. The figures do not present the strik- 
ing relationship between these diseases which we had expected to 
find. Aside from the few instances commented on, the different 
diseases occur alone as frequently as they are associated with any of 
the other diseases. 


788 ANDERSON: 


The cases reported here are from the private practice of Dr. 
Joseph L. Miller. It is through his suggestion and because of his 
interest in the subject that this study was undertaken. 

Summary. 1. Twenty consecutive cases of migraine treated 
with Armour’s 5 per cent peptone are reported. Ten (50 per cent) 
were failures, 7 (35 per cent) were markedly improved, and 3 (15 
per cent) were improved. 

2. One thousand unselected family histories are summarized with 
reference to the occurrence and association in them of migraine, 
asthma, hay fever, urticaria, epilepsy and eczema. 
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AURICULAR FIBRILLATION ASSOCIATED WITH HYPER- 
THYROIDISM. 


By J. P. Anperson, M.D., 


CLEVELAND, OHIO. 
(From the Cleveland Clinic.) 


THE importance of recognizing the presence of auricular fibrilla- 
tion in cases of hyperthyroidism has led us to offer this report of 
120 cases in which this condition has been studied with special 
reference to the response to certain therapeutic measures. From 
the fact that J. Phillips, in 1922, in an article on “cardiac disturb- 
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ance associated with disease of the thyroid gland,” used as an 
illustration 1 case of adenoma of the thyroid gland in which auricu- 
lar fibrillation was present, Baumgartner, Wells and Schoonmaker 
have recently concluded that the association of auricular fibrilla- 
tion with hyperthyroidism has been observed infrequently in the 
Cleveland Clinic. In view of the frequency with which this con- 
dition has been seen, and the importance of its recognition, already 
referred to, the conclusion on the part of these authors was unfortu- 
nate. On the contrary, this condition has been made the subject 
of special study, certain aspects of which are included in this 
presentation. 

In every case in the group of cases reported here the auricular 
fibrillation was either secondary to, or had been aggravated by, 
the hyperthyroidism. In some cases, however, the auricular fibril- 
lation had been present before the onset of the hyperthyroidism. 
For example, in 1 case the heart action had been irregular for 
twenty years, and in another heart trouble had been present for 
fifteen years. Some patients stated emphatically that the heart 
action had been totally irregular in the same way as when we first 
saw them for periods varying from ten to twenty years, whereas 
the symptoms of hyperthyroidism had been manifested only for 
periods varying from a few months to a few years. A few patients 
gave a history of the occurrence of an acute nervous spell, or of a 
nervous breakdown with a marked tremor and a marked loss in 
weight in spite of a voracious appetite, as long as fifteen years before 
we saw them, these symptoms being accompanied by paroxysms of 
irregular heart action. In 1 such case there had been complete 
irregularity of the heart action throughout the preceding fifteen 
years; in this case a very pronounced hyperthyroidism was found, 
which the patient had not suspected. 

When no irregularity of the heart action precedes the onset of 
hyperthyroidism, the alteration in the action of the heart generally 
progresses in the following sequence: There is first a simple tachy- 
cardia or a reduplicated sound with gallop rhythm. Cardiac 
dilatation then develops, and when this has progressed sufficiently 
the ring of the mitral valve apparently becomes relaxed so as to 
allow a functional mitral regurgitation. If this condition persists 
without relief, then in many cases irregularities develop such as 
extrasystoles, paroxysmal tachycardia, paroxysmal fibrillation, per- 
sistent fibrillation and occasionally flutter. 

Among this group of irregularities of the heart action auricular 
fibrillation is most frequently encountered and is the most serious, 
since the ventricular rate often ranges from 140 to 200 and a certain 
degree of heart failure is quickly developed. Cases in which the 
auricular fibrillation is persistent and the heart failure has pro- 
gressed so far that a general anasarca is present are always desperate 
risks. Among the cases covered by this study auricular flutter 
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has been present in only 1 case, and atypical flutter has also been 
present in only 1. 

The average age of the patients in this series is fifty-two years, 
only 3 being under forty years of age—twenty-four, thirty-five and 
thirty-nine years, respectively. 

It is obvious that in view of the serious risks presented by these 
cases the plan of management is of vital importance. Operation is 
urgently indicated for the relief of the hyperthyroidism, and it is 
obvious that in many cases the prognosis of the condition of the 
heart is hopeless without radical treatment. The plan of manage- 
ment, therefore, must be directed to improvement of the action of 
the heart to a degree which will diminish the operative risk as far 
as possible. This plan of preoperative management includes abso- 
lute rest in bed with medication with Lugol’s solution, digitalis, 
novasurol, ammonium chlorid and sedatives or narcotics as indi- 
cated. 

In spite of the fact that in the group of cases under consideration 
40 per cent showed slight heart failure, as manifested, for example, 
by basal rales, an enlarged liver and edema of the legs, and that in 
20 per cent heart failure had progressed so far that general anasarca 
was present, 97 per cent improved sufficiently for ligation or lobec- 
tomy to be attempted. Of the cases not operated upon 2 died before 
an operation could be performed, 1 of influenzal pneumonia, the 
other of streptococcic sore throat; in 1 case operation was contra- 
indicated by the presence of diabetes. In 60 per cent of the cases 
operated upon, ligations preceded the thyroidectomy. In the 
remainder thyroidectomy was performed at once. 

In 32 per cent the action of the heart became regular after opera- 
tion. Quinidin was used in 3 cases, 2 of which responded well, 1 
of these requiring only one dose of 5 gr. In the second case 15 gr. 
of quinidin were given daily for four days after thorough digitaliza- 
tion, without any resultant effect upon the rhythm of the heart, 
but the patient reported that the heart action suddenly became 
regular one month later, after she had returned home. In the 
third case an average of 12 gr. was given daily for five days before 
the action of the heart became regular. In those cases in which 
fibrillation precedes the onset of hyperthyroidism it is not to be 
expected that either thyroidectomy, or thyroidectomy plus treat- 
ment with quinidin will make the heart action regular, but that 
fact should be no contraindication for an operation. 

Of the 12 fatal cases in this group all were extreme risks in which 
the prognosis was hopeless without operation. In 1 of these cases 
the action of the heart became regular under treatment with digi- 
talis, but a partial heart block developed. This cleared up, how- 
ever, as was shown by an electrocardiographic tracing. Several 
weeks after the patient returned home she died suddenly. No 
autopsy was performed, but one may well question whether death 
may not have been due to a cerebral or cardiac embolus. 
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In only 2 of the cases in which the action of the heart became 
regular after the operation has an irregular heart action recurred. 
In 1 of these cases quinidin controlled the heart action for a year 
or more, but it- has now become persistently irregular. This 
patient, however, is able to keep the heart rate under control and 
to carry on his daily business comfortably. In the other case 
fibrillation recurred during an attack of influenza and has become 
permanent. Of those cases, 44 per cent of the total series, in which 
the heart action did not become regular after operation, 24 per 
cent are very comfortable. The remaining 20 per cent have had 
to reduce their activities considerably, but this permanent reduc- 
tion of activity cannot be said to be due entirely to the hyper- 
thyroidism or to the condition of the heart. Thus, in 2 cases there 
is a marked hypertrophic arthritis, 1 of these patients having 
broken his hip during the period between the ligation and the 
thyroidectomy. Moreover, in every case in the group there is a 
pronounced arteriosclerosis which, quite apart from the hyper- 
thyroidism, would have reduced the activities of the patient con- 
siderably. 

Nine patients take digitalis regularly and 5 are not taking digi- 
talis. In 2 cases in the latter group electrocardiographic tracings 
show a heart rate of from 70 to 80, so that it may be assumed that 
they have a physiologic auriculoventricular block which maintains 
the normal rate. Many patients dislike to take the amount of 
digitalis that is required to control the heart action, and will not do 
so unless the advisability and the reason for it are thoroughly 
explained to them. After such an explanation, however, they are 
usually very faithful. 

As for the use of digitalis before the operation or between the 
ligations and the lobectomy, that is, before the hyperthyroidism 
is markedly reduced or cured, it should be borne in mind that in 
such cases digitalis cannot reduce the action of the heart to a 
normal rate, and if large doses are used a toxic condition may be 
induced. On the other hand, if the generally effective doses are 
given the heart action will be somewhat reduced, and to that 
extent the myocardium will be conserved. Thus, for example, in 
a case in which auricular fibrillation is present, and the ventricular 
rate is 150 to 160, absolute rest in bed may reduce the rate to from 
130 to 140; digitalis may then cause a further reduction to from 110 
to 120, and in many cases Lugol’s solution will reduce the rate still 
further. It would seem that the more pronounced the hyperthy- 
roidism the less effective the digitalis; but if the hyperthyroidism is 
temporarily reduced by the use of Lugol’s solution, then the effect 
of the digitalis is increased. Patients will usually tolerate 40 minims 
of a standard tincture daily over a long period without the develop- 
ment of any toxic symptoms. Unless it is especially indicated, it 
is best to give Lugol’s solution only before operation, but after the 
patient has entered the hospital. 
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The preoperative requirement is of such importance in these 
cases that it seems worth while to give here a rather complete 
outline of the salient features: (1) Absolute rest in bed. (2) 
Simple diet of high caloric value. (3) Daily fluid intake, 3000 cc. 
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Fig. 1.—Effect of novasurol on the urinary output in a case of hyperthyroidism 
associated with auricular fibrillation, marked cardiac decompensation, edema and 
ascites. The heavy, continuous line represents the urine output, the broken line 
the water intake. Note that between July 7 and July 28 the patient lost 28 pounds 
in weight. On the latter date she had no edema, the ascites had disappeared and 
she was ready for operation. 


(4) Lugol’s solution, 15 minims, three times daily. (5) Tincture of 
digitalis, 2 cc. every four hours for six doses. (6) Sedatives, luminal 
or bromids as preferred; morphin may be indicated in cases of 
marked restlessness or insomnia. (7) If signs of heart failure are 
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Fig. 2.—Electrocardiographic tracings in a case of auricular fibrillation associated 
with hyperthyroidism. A, characteristic tracing of auricular fibrillation; B, normal 


tracing after operation. 


Fig 3.—Electrocardiographic tracings in a case of auricular fibrillation associated 
with hyperthyroidism. 
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present the daily fluid intake should be reduced to 1000 cc., and 
more digitalis should be administered. If auricular fibrillation is 
present then a regular daily dosage of digitalis should be given, the 
amount to be determined by the circumstances in the individual 
case. Usually 20 minims, three times a day is sufficient. (8) If 
anasarca or edema is present the following measures should be 
employed: (a) ammonium chlorid; 15 gr., four times a day for 
two days before using novasurol, and throughout the period of 
treatment with novasurol; (b) novasurol, intravenously, from 0.5 
to 1 cc., every three or four days (Fig. 1). 

The above preoperative regimen is making it possible in many 
cases to eliminate ligation and to make the resection or partial 
resection the primary operation. This appears to be chiefly due 
to the use of Lugol’s solution. 

It cannot be emphasized too strongly, however, that Lugol’s 
solution should not be used until it is certain that the patient is to 
be operated upon, as the later effect of this medication appears to 
be a progressive aggravation of the hyperthyroidism, which follows 
whether the use of Lugol’s solution be continued or discontinued. 
This observation, however, should not contraindicate the use of 
Lugol’s solution in those cases in which the prognosis is otherwise 
hopeless, as it may bring about enough immediate improvement to 
allow the operation to be performed. 

Case Reports. The following cases have been selected as illustrat- 
ing the outstanding characteristics of these cases and the progress 
whieh may be expected: 


Case I.—(156407.) A married woman, aged forty-five years, came to 
the Clinic complaining of shortness of breath and rapid pounding of the 
heart. The personal history revealed the fact that these symptoms had 
gradually increased since they were first experienced five years before. 
The patient had been treated for heart trouble with some resultant improve- 
ment, but four months before she had had a recurrence of the heart symp- 
toms together with nervousness, loss of weight and cough. At that time 
she was in bed for four weeks, but suffered from dyspnea so much that she 
could not lie down. Her appetite was good; her digestion and bowel action 
were normal. 

Physical examination revealed a woman who looked chronically ill and 
was perspiring freely. She weighed 185 pounds, her usual weight being 
200 pounds. Blood pressure, 120 systolic and 76 diastolic; heart rate, 170; 
pulse rate, 120. There was no exophthalmos or lagging of the eyelids. 
Only a slight enlargement of the thyroid could be palpated, but the right 
lobe felt nodular. The heart was enlarged to the left, extending just 
beyond the nipple line. The rhythm was completely irregular with a pulse 
deficiency of 50. There was a systolic murmur at the apex which was 
transmitted to the axilla. There were no other murmurs. There was 
impaired resonance of the base of the right lung with diminished breath 
sounds but no rales. The liver extended two fingers’ breadth below the 
costal margin. There was some edema of the legs. 

Urine examination: Acid; specific gravity, 1020; albumin, 2+; a few 
coarse and a few fine granular casts; no sugar. 

Basal metabolic rate: +33 per cent. 
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Roentgen ray examination of the chest showed an enlarged heart, together 
with pneumocardiac fibrosis. 

Electrocardiographic examination gave the characteristic tracing of auricu- 
lar fibrillation. 

Diagnosis: Small adenomatous goiter with auricular fibrillation and 
heart failure. 

Treatment: Absolute rest in bed. Digitalis, 30 minims, every four hours 
for 6 doses, followed by 20 minims, four times daily, for twelve days. 
At the end of this period the heart rate was reduced to from 110 to 120, 
with a pulse rate of from 100 to 110. Lugol’s solution, 10 minims, three 
times a day, was then given for fifteen days, at the end of which period the 
heart rate was reduced to approximately 100 and the pulse deficit had 
disappeared, as had also the signs of heart failure. Seven days after the 
administration of Lugol’s solution had been discontinued a lobectomy was 
done, part of the right lobe and of the isthmus being removed. As the 
heart rate increased to 180 during the operation, none of the left lobe was 
removed. 

Pathologic diagnosis and report: Colloid adenoma. Macroscopic exami- 
nation: One lobe of the thyroid, weighing 30 gm., presenting a fairly firm 
cut surface and containing, in the lower pole, a well-encapsulated colloid- 
appearing adenoma of the size of a walnut. Microscopic sections through 
both the adenoma and the bulk of the gland show small and large acini 
lined by flattened cuboidal epithelium. The lumina contain colloid material. 

Postoperative course: There were no postoperative complications, and 
the patient left the hospital on the eighth day. As the auricular fibrilla- 
tion persisted, however, she reéntered the hospital. Five grains of quinidin 
were given, three times a day for three days, without any effect on the heart 
rhythm. It was not considered advisable to give any more quinidin, and’ 
the patient was allowed to return home. One month later the auricular 
fibrillation suddenly ceased. 


Case II.—(154690.) A married man, aged thirty-nine years, came to 
the Clinic complaining of nervousness, rapid heart, tremor and loss of 
weight. These symptoms had first developed five years before. Two 
partial thyroidectomies performed elsewhere respectively two years and 
one year before were each followed by temporary improvement. The 
action of the heart had been persistently irregular during the preceding 
four years. Three weeks before he came to the Clinic there had been an 
acute recurrence of the symptoms accompanied by rapid loss of weight, 
sweating and attacks of nausea and vomiting. 

Physical examination: The patient was 6 feet in height and weighed 
161 pounds, his usual weight being 190 pounds. Blood pressure was 180 
systolic and 90 diastolic; heart rate, 160; pulse rate, 108. Marked exoph- 
thalmos was present with fibrillary tremor of the tongue and marked 
tremor of the hands. A large mass of thyroid tissue still remained which 
on palpation felt smooth, firm and rubbery. No thrills were felt. The 
heart was enlarged 2.5 cm. to the left of the nipple line at the sixth inter- 
space; there was a systolic murmur at the apex which was transmitted to 
the axilla, and there was a soft murmur in the pulmonary area; the rhythm 
was completely irregular. The lungs were clear. The liver was not 
palpable. There was no edema. 

Urine examination: Albumin, 1+; no sugar; numerous pus cells; fairly 
numerous hyalin casts. 

Electrocardiographic examination gave the typical tracing of auricular 
fibrillation (Fig. 2A). 

Diagnosis: Recurrent hyperthyroidism and auricular fibrillation. 
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Treatment: The patient entered the hospital and was given 15 minims 
of Lugol’s solution, three times a day, and 2 ce. of tincture of digitalis, 
every four hours for six.doses. On the fifth day part of the remainder of 
the right lobe and of the isthmus of the thyroid were removed. The heart 
began to fibrillate rapidly so that none of the left lobe was removed. 

Pathologic report: Macroscopic examination: A mass of thyroid tissue, 
weighing 30 gm., which on section presents a fairly compact surface tra- 
versed by dense bands of fibrous tissue. Microscopic examination: Fairly 
uniform and only slightly enlarged acini, lined for the most part with pro- 
liferating hyperplastic cuboidal epithelial cells which, however, do not 
show an extensive hyperplasia and have only a spare colloid content. One 
section shows fairly extensive fibrosis with scattered lymphoid follicles. 

Pathologic diagnosis: Moderate hyperplasia of the thyroid. 

Postoperative course: On account of the cardiac condition at the time 
of operation the wound was left open and a moderate hemorrhage occurred, 
but otherwise the postoperative course was uneventful, and the patient 
left the hospital thirteen days after the operation. He returned nine 
months later, showing marked improvement. The eyes were still promi- 
nent, but there were no tremors. There was a slight palpable enlargement 
of the lobe of the thyroid. The heart was enlarged to just beyond the 
nipple line. The heart rate was 116; pulse rate, 116; blood pressure, 125 
systolic and 80 diastolic. There was a faint systolic murmur at the apex 
and the heart rhythm was irregular. The lungs were clear. The liver 
was not palpable. There was no edema. Basal metabolic rate, +37 per 
cent. It was considered advisable to remove part of the left lobe of the 
thyroid. Upon admission to the hospital the patient was given 15 minims 
of Lugol’s solution, three times a day, for six doses, and 30 minims of 
tincture of digitalis, every two hours for six doses, followed by 30 minims, 
three times a day. On the thirteenth day 45 gm. of tissue were removed 
from the left lobe, which had extended slightly below the sternum. This 
tissue showed more of a colloidal appearance on the cut surface than was 
the case with that removed at the preceding operation and the sections 
showed the acini to be lined by well-developed cuboidal cells, with only an 
occasional slight proliferation. All the acini contained colloid and the 
tissue was interspersed with lymphoid follicles. 

Second postoperative course: The postoperative course was uneventful, 
although the auricular fibrillation persisted. The patient left the hospital 
on the seventeenth day, and five days later was given 1 dose of 5 gr. of 
quinidin, after which the heart action became regular and has remained 
so to date. There has been no evidence of any recurrence of hyperthy- 
roidism. 


Case ITI.—(157203.) A married woman, aged thirty-seven years, came 
to the Clinic complaining of nervousness and weakness, rapid heart rate 
and shortness of breath. She had a very bad cough and stated that she 
occasionally coughed up a fragment of mucus. Fifteen months before she 
had had a “nervous breakdown,” after which she began to lose weight and 
noted an increased heart rate on exertion or when excited, together with 
dyspnea at times. During the previous winter she had had two or three 
attacks of tonsillitis and six months before she came to the Clinic she had 
rheumatism in the legs which later occasionally became swollen, the swelling 
disappearing when she went to bed. For the preceding six weeks she had 
raised a considerable amount of mucus but never any blood. About a 
year before she had first noticed an enlargement of the thyroid gland and 
at that time she took some iodin tablets, applied some iodin salve to her 
neck and began the use of iodized salt which she had continued to use. 
For two weeks during the preceding months she had been in the hospital 
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on account of dropsy from the waist down. For the preceding three or four 
weeks she had had some headaches but no vomiting or nausea.. She had 
noticed some increase in prominence of the eyes. 

Physical examination: The patient weighed 103 pounds, her normal 
weight being 115 pounds. Heart and pulse rate, 136; blood pressure, 
115 systolic and 90 diastolic. Palpation revealed diffuse enlargement of 
the thyroid gland, with marked pulsation in the vessels and thrill over 
both poles. The heart was enlarged. In the sixth interspace was a loud 
systolic murmur, which was transmitted to the axilla. Auscultation of 
the lungs revealed dullness and distant breath sounds in the right apex. 
After her admission to the hospital 100 cc. of straw-colored fluid was with- 
drawn from the pleural cavity, examination of which betrayed the presence 
of no organisms; albumin, 23 per cent. Differential cell count: Poly- 
morphonuclears, 18 per cent; large mononuclears, 5 per cent; lymphocytes, 
77 per cent. Abdominal examination showed the presence of ascites and 
the ankles and legs were markedly edematous. 

The urine showed a moderate trace of albumin; one to six pus cells per 
high power field, a few fine and a few coarse granular casts and many 
shreds of mucus. The kidney functional test was normal. A cystoscopic 
examination showed a mild trigonitis and a condition suggestive of cystitis. 

Electrocardiographic examination gave the typical tracing of auricular 
fibrillation (Fig. 3). 

Diagnosis. Hyperthyroidism, cardiac decompensation, auricular fibril- 
ation. 

Treatment. The patient entered the hospital and was given 2 cc. of 
digitalis every four hours for 6 doses. On account of the condition of the 
heart and Jungs, and the presence of ascites, the patient was kept under 
treatment with digitalis, quinidin and sedatives for three weeks, when 
ligations were done on two successive days. Three months after the liga- 
tion, when she reéntered the hospital for thyroidectomy, she had gained 37 
pounds in weight, the blood pressure was 130 systolic and 80 diastolic and 
she had a pulse rate of from 90 to 104. A faint systolic murmur could still 
be heard but no cardiac disturbances were found on electrocardiographic 
examination, and the patient reported that she had had no subjective 
symptoms referable to the heart. 

Pathologic diagnosis: Colloid goiter. Macroscopic examination: The 
thyroid gland weighed 165 gm.; the lobes equal in size. On section, fairly 
firm but rather colloid-appearing cut surface. Microscopic examination: 
Sections through the gland show it to be composed of rather small acini 
lined by single layers of compressed cuboidal epithelial cells. All the 
— colloid material and are interspersed with normal lymphoid 
ollicles. 

When last seen, five months after this operation, the patient was entirely 
free from all symptoms referable to the heart or thyroid. She still had 
some urinary disturbance for which appropriate treatment was prescribed. 
This case is of special interest because of the disappearance of the cardiac 
symptoms after the ligations and before the thyroidectomy. 


Cass IV.—(134584.) A married woman, aged forty-one years, came to 
the Clinic complaining of palpitation which had been present ever since an 
attack of diphtheria eight years before. During the preceding six months 
she had lost some weight. Her appetite was good, she was not especially 
nervous, did not tire easily and did not perspire excessively. She had a 
goiter which had been present for ten years but was not enlarging. 

Physical examination: The patient weighed 110 pounds. On palpa- 
tation the thyroid was small but firm and rubbery, and the right lobe 
felt nodular. The palpebral fissures were widened. There was a‘slight 
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digital tremor. Pulse rate, 108; blood pressure, 128 systolic and 80 diastolic. 
Examination of the heart showed no thrills; border, 3.75 cm. to the right 
and 9.75 cm. to the left of midsternum; rhythm completely irregular; a 
faint mitral systolic murmur; no basal rales; liver not palpable. Slight 
edema of the legs. (Varicose veins and thrombophlebitis had followed an 
attack of typhoid fever at the age of nineteen years.) 

Electrocardiographic examination gave the characteristic tracing of 
auricular fibrillation (Fig. 4). 

Basal metabolic rate, +- 66 per cent. 

Urinalysis gave no abnormal finding except for a trace of albumin. 

Diagnosis. Adenomatous goiter with hyperthyroidism, myocardial 
degeneration, and auricular fibrillation. 

Treatment: A ligation of the right superior thyroid artery was per- 
formed, three months after which the patient reéntered the hospital for 
thyroidectomy, which was performed on the third day after preliminary 
treatment with digitalis, 2 cc., every four hours, and thyroid extract, 2 gr., 
twice a day. Both lobes and the isthmus were removed. Convalescence 
was uneventful and the patient left the hospital on the sixth day after 
operation. 

Pathologic report: Macroscopic examination: A mass of thyroid tissue 
the size of a duck’s egg, the’cut surface of which shows colloid, within which 
is a follicular adenoma the size of a pigeon’s egg. Microscopic examination: 
Section through the adenoma contains small acini, lined with cuboidal 
epithelium, which in some areas shows proliferation; practically all the 
acini contain colloid. Sections through remaining tissue show only typical 
colloid appearance. 

Pathologic diagnosis. Follicular adenoma in colloid goiter with moderate 
hyperplasia. 

Postoperative course: The patient reported that the heart action became 
regular about two weeks after leaving the hospital. An electrocardiogram, 
taken five months after the operation, showed that the rhythm was regular. 
A year and ten months after her operation the patient reported that her 
heart had remained regular until two months before this time. She had 
been under treatment for a varicose ulcer, for which hyperdermic injec- 
tions of iron, arsenic and strychnin had been given, together with iodin 
by mouth. After two weeks of this treatment the right lobe of the thyroid 
enlarged suddenly and became sore, and there were attacks of rapid irregu- 
lar heart action. Both of these symptoms subsided promptly when the 
iodin therapy was discontinued. At the time of this last visit the heart 
rhythm was regular and there was a systolic murmur at the apex, slight 
fullness of the right lobe of the thyroid, together with the varicose ulcer of 
the left leg but no symptoms referable to the heart or goiter. 


Summary. The occurrence of cardiac disturbance does not appear 
to depend upon the pathologic type of goiter, whether it be diffuse 
hyperplastic goiter, fetal adenomatous goiter or colloid goiter with 
adenomatous nodules; but it seems rather to depend entirely on the 
presence of hyperthyroidism. Cardiac disturbance is most fre- 
quently associated, however, with colloid goiter with adenomatous 
nodules and is found most frequently in individuals over forty-five 
years of age in whom some degree of arteriosclerosis is already pres- 
ent, this of itself making them more readily subject to cardiac 
complications. 

In some cases thyroid adenomata and adenomatous goiters appear 
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to cause cardiac damage, at times even before signs of hyperthyroid- 
ism become manifest and before the basal metabolic rate has become 
elevated to a level which would indicate the presence of hyper- 
thyroidism. 

There are some cases in which, according to the history, goiter 
has been present for many years and there have been recurrent spells 
of nervousness, some loss of weight and palpitation, especially fol- 
lowing colds, etc. In these cases the patient was never obliged to 
stop work or go to bed until the heart rhythm suddenly changed to 
auricular fibrillation. This change occurs without any sudden 
increase in the hyperthyroidism, and it seems as if the damage to 
the heart must be the result of a long-continued mild irritation o1 
stimulation. 

It is of the utmost importance that the cardiac condition be 
recognized early in order that radical treatment may be instituted 
before serious heart damage has taken place. 

Conclusions. 1. In cases of auricular fibrillation associated with 
hyperthyroidism in which the former condition is of recent onset 
the heart action usually becomes regular after thyroidectomy, or, 
if not, the use of quinidin will usually suffice to cause the restoration 
of the normal rhythm. 

2. In cases in which auricular fibrillation of long standing is 
associated with hyperthyroidism of recent onset thyroidectomy is 
well borne; although the heart action seldom is restored to a normal 
rhythm, the heart rate can be controlled by digitalis and the con- 
dition of the patient will be much improved. 

3. Cases of hyperthyroidism, in which a grave degree of heart 
failure is present, and in which a regimen of absolute rest, digitalis 
and Lugol’s solution does not suffice to clear up the condition of the 
heart, are always desperate risks and a considerable mortality is 
inevitable. In these cases, however, the prognosis without opera- 
tion is so hopeless that operation should be performed if there is 
the slightest hope of its being successful. 

4. In all cases of hyperthyroidism the preoperative use of digi- 
talis and of Lugol’s solution for at least a week prior to operation is 
advisable. 

5. In all cases of hyperthyroidism it is of special importance that 
the operation be performed before the onset of fibrillation or of 
heart failure. 
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AGRANULOCYTIC ANGINA. 


By GrorcE J. Kastuin, M.D., 


DEPARTMENT OF PATHOLOGY, UNIVERSITY OF TORONTO. 


ScHULTzZ,” in 1922, brought to our attention a group of cases with 
severe gangrenous stomatitis and unusual blood picture occurring 
in women of middle age with negative past histories. The onset 
was acute with fever, chills and malaise. The tonsillar region and 
pharynx became injected and necrotic. There was local lymph 
node enlargement. Jaundice was present but there was no evidence 
of cutaneous hemorrhage. The liver and spleen were enlarged in 
one-half the number. On examination of the blood, the red blood 
cells, hemoglobin and blood platelets were normal. The white 
blood corpuscles were greatly reduced in number and on differential 
count the polymorphonuclear leukocytes were decreased or were 
absent, the lymphocytes were relatively increased up to 100 per 
cent. All cases died in three to four days of pneumonia. At 
autopsy, the bone marrow was grossly red in color while on micro- 
scopic examination it was cell poor with almost complete absence 
of granulocytic cells. Because of the peculiar damage to the granu- 
locytic blood cells associated with stomatitis, Schultz attached the 
name agranulocytic angina. 

Following the initial report, similar cases were reported chiefly 
by the German writers. Leon" attempted to establish the condi- 
tion as a previously undescribed clinical entity because of the blood 
appearance occurring in females, the presence of jaundice, the 
absence of hemorrhagic diathesis and septic foci, and lack of evidence 
of leukemia. Other authors cited conditions which might produce 
similar blood changes with stomatitis, mainly acute leukemia and 
certain cases of sepsis. 

As more cases were analyzed the clinical and necropsy findings 
which earlier were thought to be constant, were found to vary in 
their presence and intensity. The extent of ulceration and the 
presence of hemorrhage was found to vary. Lauter'® was the first 
to report a case resulting in recovery. Rotter* reported the first 
case in a male patient. During the last two years, more cases 
have been reported and the clinical and pathologic records have 
given data from which it will be possible to obtain a broader con- 
ception of the disease process. 

Two cases of the agranulocytic type have recently come to 
autopsy at the Toronto General Hospital. The following is a 
protocol of the hospital records: 


Case Reports. Casp I.—C. B., 36442, female, aged twenty-four years, 
married. Previous to 1923 the patient was never ill. For the past two 
years she had been under treatment for syphilis at the out-patient depart- 
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ment, her husband being treated at the same time. The blood Wassermann 
was strongly positive. A slight cervical discharge present for two years 
was never positive for gonococcus. Physical examination was always 
negative. On March 11, 1924, while feeling well, the patient received the 
sixth of a series of intravenous neodiarsenol injections, on March 18, she 
complained of sore throat. During the following few days she noticed a 
swelling at the left side of the neck and felt feverish. She thought her 
skin was yellow, had no appetite, bled slightly from the nose, coughed a 
blood-tinged sputum but had no chill. She was admitted to the hospital 
on the service of Prof. Duncan Graham. 

Physical Examination. The patient was poorly developed and nourished. 
The skin was of a sallow color but not jaundiced. Fetor oris was marked, 
the oral hygiene was bad. Discoloration and hemorrhage were seen about 
the gum margin of two teeth. The tongue was slightly coated but moist. 
An area of ulceration was on the buccal mucous membrane opposite the 
last right molar teeth. The throat was inflamed, the tonsils were not 
enlarged. Clotted blood was in both nostrils. The anterior and posterior 
cervical lymph nodes were palpable. Slight impairment of resonance 
was found anteriorly at the apex of the right lung. The cardiac and abdom- 
inal examinations were negative. There were no cutaneous hemorrhages. 
The reflexes were all present and normal. Temperature, 101° F.; pulse, 
100 to 130; respirations, 24. 

Laboratory Examination. Blood: Red blood cells, 4,000,000 per cm.; 
hemoglobin, 64 per cent; white blood cells, 2500 cm.; differential blood 
count (300 cells), polymorphonuclear leukocytes, 6 per cent; eosinophils, 
2 per cent; lymphocytes, 74 per cent (56 per cent large); endothelial cells, 
18 per cent. The leukocytes had well-stained granules; the nuclei of the 
lymphocytes were rarely irregular. The endothelial cells were sometimes 
irregular in shape, few had bilobed nuclei. The red blood corpuscles were 
normal. Oxydase stain of the blood smear showed no granules outside 
the leukocytes and eosinophils. Van den Bergh of the blood—direct 
and indirect negative. Bleeding time, twenty-five minutes; clotting time, 
seven minutes. Urine, occasional cast and white blood cell; Diazo reaction, 
negative; urobilin, negative; occult blood, negative; throat culture, nega- 
tive for Bacillus diphtheria; streptococcus hemolyticus predominating. 
Bacillus fusiformis and spirochetes were present. Blood culture, sterile. 

Course of disease. The temperature fluctuated between 101° and 105° F. 
The white blood count fell progressively, on the second day being 1100 
percm. On the fourth day purpuric spots appeared on the left forearm. 
The sorethroat was more severe, the mouth ulceration extended. Hemo- 
globin, 55 per cent; white blood cells, 800 per cm. The following day 
purpuric spots were seen on the soft palate. The left tonsil was sloughing, 
there was no surrounding inflammatory reaction. Red blood cells, 3,500,000 
per cm.; white blood cells, 540 per em. Microscopic examination of the 
tonsillar exudate showed a fibrinous bloodclot containing many bacteria, 
a few endothelial cells and polymorphonuclear leukocytes. On the sixth 
day, a friction rub developed at the base of the left chest. The general 
condition was worse. Much blood was in the sputum, occult blood positive 
in the stool. White blood cells, 520 percm. On the seventh day, moisture 
and impairment or resonance were increased in the left chest. The patient 
died on the eighth day in the hospital. 

Clinical Diagnosis. (1) Acute lymphatic leukemia; (2) cancrum oris; 
(3) purpura hemorrhagica. 

Autopsy (25/58) was performed twelve hours after death by Dr. J. 
Edgar Bates. The skin had a slightly yellowish though not icterie tinge. 
A few petechial spots were scattered over the neck, upper thorax, arms 
and abdomen. The teeth were dirty, the gums dark in color and covered 
by clotted blood. The gum margin of both upper and lower jaw had a 
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purplish border 4 mm. in width with a few yellowish soft necrotic areas 
= with no adjoining hyperemia. Clotted blood was found at the vaginal 
orifice. 

In the mediastinum a few soft and succulent lymph nodes measured 
0.75 cm. in diameter. A number of large hemorrhagic collections were 
beneath the pericardium of the right ventricle and beneath the endocardium. 
The muscle and valves of the heart were normal. The aorta presented a 
few superficial fatty streakings on the posterior wall. Petechial hemor- 
rhages were found beneath the pleura of all lung surfaces. The lower 
lobes of both lungs were covered by a fibrinous exudate, were dark-red in 
color, noncrepitant and firm. On section of the lungs many small, dry, 
grayish-red areas 1 to 1.5 cm. in diameter stood out on the dark surface. 

Abdomen: A few petechial spots were found on the parietal peritoneum 
while small collections of blood were retroperitoneal. At the head of the 
pancreas a few of the lymph nodes were large, soft and red in color. The 
gastrointestinal mucous membranes were injected. There were petechial 
hemorrhages in the mucosa of the stomach, ileum and cecum. The intes- 
tines contained a considerable amount of dark-red fluid. The liver and 
kidneys showed a degree of cloudy swelling. Numbers of petechial hemor- 
rhages were in the tissues of the right kidney. The pelvis of the kidney 
was filled with bloodclot.” The spleen was large, flabby, and on section 
was a purplish-pink color with an increased amount of pulp and quite 
prominent Malpighian corpuscles. The bone marrow of the lower one- 
third of the right femur was reddish-yellow in color. The marrow of the 
lumbar vertebre was fatty. The adrenal glands, gall bladder, urinary blad- 
der, uterus, ovaries and Fallopian tubes showed nothing of note. 

Microscopic Examination. The sections of lung presented an unusual 
appearance. The alveolar spaces of the consolidated portions were com- 
pletely filled with a fibrinous and hemorrhagic exudate with little or no 
inflammatory cell reaction. The fibrin formed a compact network of 
fine threads and granules often more dense at the edges of the alveoli. 
Within the network were varying numbers of red blood cells but no poly- 
morphonuclear leukocytes. Occasional endothelial cells and lymphocytes 
were deposited at the edges of the plugs of fibrin. This picture passed into 
adjoining areas where the alveoli were incompletely filled with serum, 
red blood cells, fibrin strands and endothelial cells, but rarely leukocytes. 
in the phosphotungstic acid hematoxylin stain the fibrin formed distinctive 
blue masses. . 

Spleen: The Malpighian follicles were small and quite sharply demar- 
cated from the surrounding pulp. The cells of the follicles were uniformly 
quite mature with no abnormal forms. In the pulp the reticuloendothelial 
cells were most prominent and greatly outnumbered the lymphocytes. 
The endothelial cells showed variation in size and shape, the common cell 
having a rounded, roughly granular, pale nucleus in a pale cytoplasm. 
Mitoses were seen and a few cells with vacuolated cytoplasm contained 
phagocytosed particles. There were a few cells of the plasma type, but 
no polymorphonuclear leukocytes in the sections. 

Lymph node from the region of the head of the pancreas. The lymphoid 
tissue was decreased and replaced by a reticuloendothelial cell hyperplasia. 
The germinal centers were small and composed of mature uniform lympho- 
cytes. The reticuloendothelial cells of the pulp varied in staining and 
shape. Lymphocytes together with a few plasma cells filled the sinusoids. 
Occasional eosinophils were seen, but no neutrophilic leukocytes. 

Bone marrow: The fat cell structure was maintained with a marked 
reduction in the number of blood cells. Medium-sized lymphocytes quite 
uniform in shape were most numerous. There were numbers of large cells 
with relatively large, coarsely granular, pale nuclei and pale, clear or 
vacuolated cytoplasm, which were considered to be reticuloendothelial 
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cells. A few of these were irregular due to mitotic changes. Myelocytes 
and eosinophils were seldom seen, neutrophilic polymorphonuclear leuko- 
cytes were absent. The red blood cell germinal centers and megakaryo- 
cytes appeared normal. 

The heart, liver and kidneys showed a mild degree of cloudy swelling. 
In the liver there was no evidence of lymphoid cell increase. A few very 
small lymphocytic and endothelial cell collections, with an occasional eosin- 
ophil, were seen about the large vessels and glomeruli in the kidney. The 
loculated submucous hemorrhages of the intestine had no surrounding 
cellular infiltration. The gall bladder, pancreas, adrenal glands and 
ovaries showed nothing of note. 

Autopsy Bacteriology (Dr. G. C. Cameron) Heart blood, Bacillus 
acidi lactici; bile, no growth; spleen, Bacillus lactis aérogenes; uterus, 
Streptococcus viridans or pneumococcus (these failed to subculture). 

Anatomical Diagnosis. (1) Acute gangrenous stomatitis. (2) Hemor- 
rhage from mucous membranes of mouth, stomach, intestines and kidney. 
(3) Petechial hemorrhages of skin, epicardium, endocardium, pleura, 
peritoneum and pelvis of kidney. (4) Suffusion of blood into retroperi- 
toneal tissues. (5) Hypoplasia of bone marrow. (6) Acute bronchopneu- 
monia (confluent). (7) Acute fibrinous pleurisy. (8) Edema of lungs. 
(9) Cloudy swelling of liver, kidney and heart. (10) Acute splenitis with 
enlargement. (11) Superficial fatty streaks of aorta. (12) Syphilis. 


Case II.—N. §., 24881, male, aged thirty-eight years, service of Dr. Ful- 
ton Risdon. Six months previous to admission the patient, because of 
albuminuria, failed to pass the physical examination of a life insurance 
company. At that time he felt well and had no complaint up to the 
time of the present illness. One week before admission to the hospital the 
patient had malaise, weakness, sore throat and sore gums. The symptoms 
were progressive and soon led to prostration. On admission a history could 
not be elicited. 

Physical Examination. The patient was a fairly well-developed adult 
male who was acutely ill and prostrate. Fetor oris was marked. The 
gum margins were gangrenous with quite a sharp demarcation from the 
more healthy tissues. The tonsils and pharynx were quite free. The 
cervical lymph glands, spleen and liver were palpable. Temperature, 
101° to 104° F.; pulse, 120; respirations, 24. 

Laboratory Examination. Red blood cells, 5,200,000 per cm.; hemo- 
globin, 82 per cent; white blood cells, 1200 per em. Differential blood 
count: Polymorphonuclear leukocytes, 0 per cent; eosinophils, 2 per cent; 
lymphocytes, 76 per cent (73 per cent large); endothelial cells, 10 per cent; 
questionable or destroyed cells, 12 per cent. Difficulty was encountered 
in distinguishing between the large lymphocytes and endothelial cells. 
By the oxydase stain no myeloid or neutrophilic cells could be demonstrated. 
An occasional endothelial cell contained a few oxydase granules. The 
red blood corpuscles were normal. Urine—albumin positive, few white 
blood cells on microscopic examination. Direct smear from the mouth 
showed spirochetes not characteristic of the Vincent type. Throat culture 
—negative for Klebs-Loeffler bacillus, hemolytic streptococcus present. 
Blood culture contaminated by Staphylococcus aureus. Widal, negative. 

Clinical Course of Disease. The patient’s condition became steadily 
worse with intense toxemia and coma. On the second day the white blood 
cells were 1100 per cm. The following day intravenous neoarsphenamin 
ner gm. was given. The patient, then in a terminal state, died one hour 
ater. 

Clinical Diagnosis. Aleukemic leukemia. 

Autopsy (25259) was performed six hours after death by Dr. J. Edgar 
Bates. On external examination there were no cutaneous hemorrhages. 


KASTLIN: AGRANULOCYTIC ANGINA 803 


Sordes were on the lips. The teeth were loose, the gums necrotic. The 
gangrenous portion of the gums was black in color, friable and sharply 
marginated from the neighboring more healthy mucous membrane. The 
surface of the hard palate was swollen and edematous with a few ulcerated 
areas on the right side. The cervical lymph nodes were palpable at the 
angles of the jaw. 

The lobes of both lungs were matted together with old fibrous adhesions. 
Small petechial hemorrhages were beneath the pleura of the left lung, 
there was no consolidation. The heart was large with a relatively large 
left ventricle. The entire pericardium was covered by remnants of fibrous’ 
adhesions. A row of pinkish granular excrescences was found along the 
line of closure of the mitral valve. The other valves and endoeardium were 
a The aorta showed only a few yellowish streakings on the posterior 
wall. 

Abdomen: The walls of the intestinal tract were edematous. Petechial 
hemorrhages were seen throughout the mucosa of the stomach and in the 
lower ileum. The liver was large and attached to the diaphragm by firm 
fibrous adhesions. The cut surface bulged and was finely dimpled by 
depression of the portal areas. The spleen was large, weighing 580 gm., 
and was also bound down by adhesions. On gross section, the purplish- 
red pulp was scraped away with difficulty, the Malpighian corpuscles could 
not be distinguished. Both kidneys were large, the cortical cut surface 
bulged and showed little distinction from the reddish-gray medulla. A 
caseous grayish area 2 mm. in diameter, sharply demarcated, was found in 
the cortex of the left kidney. The walls of the kidney pelvis were contested 
and spotted by petechial hemorrhages. 

Microscopic Examination. In the sections of the ulcers of the mouth the 
gangrenous superficial tissues extended varying depths to the muscle layer, 
having a sharp margin bordered by edematous tissues. Many clumps of 
bacteria were lodged along the necrotic ulcer edge and by Levaditi’s stain 
there were demonstrated many spirochetes of the bifidus type with some 
coarse bacillary forms in the same region. Beyond the necrosis there was 
no inflammatory cell reaction except an occasional lymphocyte, endothelial 
and plasma cell. These cells formed no particular zones of reaction. There 
were no polymorphonuclear leukocytes. 

Heart: The heart muscle was normal. In the section of the mitral valve 
the endothelial covering near the valve tip was destroyed and a fungating 
fibrinous necrotic mass was attached to the surface. A few endothelial 
cells and lymphocytes with an occasional polymorphonuclear leukocyte 
were collected at the base of the necrosis and beneath the neighboring 
endothelium. The underlying tissues appeared hyaline-like, the capillaries 
were irregularly thick-walled, congested, and had few cells about them. 

In the spleen, the Malpighian corpuscles were small, composed mainly of 
large, somewhat irregular-shaped lymphocytes. The lymph node germinal 
centers were quite small and not easily distinguished while the pulp varied 
in appearance. In some areas large lymphocytes with some irregularity 
in nuclear form were most prominent; in other areas a reticuloendothelial 
cell hyperplasia replaced the lymphoid tissues. The endothelial cells 
je ser in shape, size and staining, some showed phagocytosis of cellular 

ebris. 

Kidney: Small groups of lymphocytes and endothelial cells were seen 
about local areas of fibrosis which involved the subcapsular tissues, glomeru- 
lar tufts and tubules. Similar cells were infiltrated in well-demarcated areas 
into the peripelvic fat or about a few bloodvessels. No polymorphonuclear 
leukocytes were seen. The gray area described in the left kidney was a 
caseous necrotic area with foreign-body giant cells and surrounding anced 
cytes and endothelial cells. 
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Bone marrow: The adipose cell structure contained few blood cells. 
The white-cell elements were made up almost entirely of lymphoid and 
endothelial cells. No definite mitoses were demonstrable. By oxydase 
stain, a few endothelial cells showed oxydase granules. There were no 
myeloblasts, myelocytes or polymorphonuclear leukocytes. 

The fibrous stroma of the prostate gland was increased and many lympho- 
cytes were collected beneath the acinar epithelium. The liver showed a 
mild degree of cloudy swelling with no cellular increase. The lung, gall 
bladder, pancreas and adrenal glands were not unusual. 

—— bacteriology was carried out by Dr. G. C. Cameron. Bile, no 
growth. 

Anatomical Diagnosis. (1) Acute gangrenous stomatitis; (2) acute 
lymphadenitis (cervical); (3) acute verrucous mitral endocarditis; (4) 
petechial hemorrhages of pericardium, pleura, stomach, small intestine and 
pelvis of kidney; (5) obsolete tuberculosis of pleura; (6) dilatation of heart; 
(7) acute splenitis with enlargement; (8) chronic interstitial nephritis; 
(9) tuberculosis of kidney; (10) chronic prostatitis; (11) hypoplasia of 
bone marrow. . 


Résumé of both Cases. ‘The two cases, one in a female, the second 
in a male, were admitted to the hospital with well-established changes 
and were studied only during the manifest stage of disease. The 
onset was with malaise, sore throat, weakness and high fever. The 
gangrenous stomatitis was extensive and associated with regional 
adenopathy. Both had no definite jaundice. Cultures from the 
mouth were negative for Bacillus diphtheriz and positive for hemo- 
lytic streptococcus. Both also revealed spirochetes, one of the 
Vincent type on culture, the other a bifidus-like organism on sec- 
tion. The blood pictures coincided, with leukopenia, decrease in 
the polymorphonuclear leukocytes, a relative lymphocytosis and 
increase in the endothelial cells. 

At autopsy, the bone marrow which in the gross appeared red, 
on microscopic examination was cell-poor with almost total absence 
of granulocytic cells and a predominance of lymphocytes and 
endothelial cells. Endothelial hyperplasia was present in the spleen 
and lymph nodes. The regions of infection, the ulcers of the mouth, 
the heart valve lesion and the pneumonic process showed a peculiar 
lack of cellular response with no polymorphonuclear reaction. 
Petechial hemorrhage was noted as a late phenomenon in Case I. 
This case, which was serologically syphilitic, showed no anatomic 
lesion of syphilis at autopsy, while Case II which had given a history 
of albuminuria revealed a tuberculous focus in one kidney. A 
suggestion of lymphoid infiltration was seen in Case II in the kidney 
and possibly the lymph node. 

Review of Literature. Ina review of the literature on agranulo- 
cytic angina 43 cases were collected. The initial report was made 
by Schultz of 6 cases, which were later reviewed by Leon." Since 
that time the following cases have been reported: Friedmann,® 4; 
Bantz,?* 5; Lauter,!® 2; Elkeles,® 2; Lovett, 1; Petri,!® 1; Skiles,” 
and Piette,” 1; Rotter,2! 6 (2 previously reported); Ehrmann and 
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Preuss,® 1; Zadek,?8 5; Moore and Wieder,!” 1; Pfab,!® 1; David,‘ 1; 
Schultz and Jacobowitz,?* 5; Feer,’ 2; Hunter, 1.* 

Clinical data was present in all. Thirty-six cases came to autopsy. 
Many writers have failed to record minor data and percentage 
estimates of various features are not usually possible. 

The sex and age incidence is shown in Table I. 


TABLE I.—SEX AND AGE INCIDENCE. 


(a) Sex: 
Total number of cases . . . .... . . 48 
(b) Age: 


Age variation of all cases, 18 to 74 (1 case 4} years) 
Females, average age, 46 
Males, average age, 29 


The past histories weré negative in 27 cases. Table II shows the 
previous illness of the remaining 16. 


TABLE II.—HISTORY OF PREVIOUS ILLNESS. 


Negative past histories 
History of previous illness 
Previous oral infection 
Typhus . 
Tuberculosis 
Syphilis . 
Pneumonia . 
Rheumatism 
Anemia . 
Operations bet 
Infections (cellulitis) 
Kidney disease . 


Q 
to 


The mode of onset in 28 of the cases was acute, coming in a period 
of good health. In the remaining 15 the acute manifestations of 
agranulocytic angina occurred after a protracted period of ill health 
or following a definite illness. 


* References were found to a case reported by Pelnar, Cas. Lek. Cesk., 1924, 83, 
1398, which could not be obtained. 

A case reported by Krumbhaar (Leukemoid Blood Pictures in Various Clinical 
Conditions, Am. J. Mep. Sct., 1926, 172, 519) has come to our attention since this 
paper was completed. A female, aged twenty-one years, with acute ulcerative 
stomatitis developed a leukopenia of 3500 following an initial leukocytosis. Although 
the polymorphonuclear leukocytes decreased to 0.5 per cent, myelocytes appeared 
up to 60 per cent, resulting in a decrease of over 50 per cent of the granulocytic 
series. When the normal granular cells again appeared in the blood stream, the 
abnormal granular elements disappeared. The blood picture was, therefore, never 
completely agranulocytic. The presence of the abnormal blood cells is suggestive 
either of an aleukemic type of leukemia, or, in view of the patient’s recovery and 
return of the blood picture to normal, of the appearance of immature cells such as 
may be seen whenever the marrow is hard pressed. 
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TABLE III. —MODE OF ONSET OF DISEASE. 


Cases 
Acute onset, during good health ...........s. 8 
Acute onset, during period of ill-health 
Malaise, 1 week to 5 months . 5 
Malaise with jaundice 3 weeks 1 
Tonsillitis with recovery 1 
Infections, purulent 2 
Influenza 1 
Tuberculous arthritis 1 month duration 1 
Chronic arthritis, 5 months’ duration 1 
Fracture of tibia, 3 weeks’ duration . 1 
Operations within 3 months’ duration 2 


The onset of disease was marked by high fever of 101° to 105° F., 
sore throat, general malaise and dysphagia. A state of exhaustion 
not infrequently was seen early in the disease, coma often preceded 
death. Jaundice occurred in 25 cases (58 per cent). Of this num- 
ber, J jaundice was the initial symptom in 1, was slight in 5, progres- 
sive in 3 and appeared late in 6 cases. The incidence of various 
symptoms is shown in Table IV. 


TABLE IV.—SYMPTOMS AT ONSET. 


Headache 

Muscle pains 

Herpes . 

Vomiting 

Bleeding from mucous ; membrane 
Jaundice 


bo 


The oral cavity was involved in an inflammatory process in all 
cases. Ulceration and necrosis were most frequently seen. Necrosis 
involved in order of frequency the tonsil in 19; throat, 13; gums, 9; 
tongue, 6; larynx, 5; esophagus in 2 instances. A membrane was 
attached to the diseased surfaces in 25 cases. In 24 of these it 
involved the tonsils, in 13 it extended to adjoining areas. The 
membrane frequently was attached to nonulcerated areas. The 
necroses were described as beitig nonmarginated (Lovett"*), with 
overhanging edge (Rotter!) or with no surrounding inflammatory 
reaction (Friedmann® and Rotter*!). On microscopic examination 
of the oral necrosis, the findings are noteworthy. In 4 cases 
(Lovett, Rotter”) there was no cellular reaction. In 12 others 
there was only slight lymphocytic, endothelial, and plasma cell 
reaction. Polymorphonuclear leukocytes deeply placed were seen 
in only 1 case (Bantz?). In 6 cases bacteria were infiltrated at the 
ulcer margin. Ulcerations outside of the mouth are indicated by 


Table V. 


; 
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TABLE V.—LOCATION OF EXTRAORAL ULCERS. 


No. of cases. 


Stomach—multiple small lesions 6 

large ulcers 3 
Duodenum 2 
Tleum 6 
Colon 5 
Anus 4 
Rectum 2 
Cervix . 2 
Vagina . 8 
Symphysis . 2 
Hip. 1 
Conjunctiva 1 


Cutaneous petechial hemorrhages or evidence of hemorrhagic 
diathesis were clinically noted in 8 cases while visceral petechial 
hemorrhages were found at autopsy in 12 cases. Large hemorrhages 
were seen in various organs; the bone marrow arid lungs of 2 cases, 
retina in 1 and into the stomach and small intestine. The blood 
platelet count was recorded in 27 cases. It was normal in 20. 
The proportion of normal counts was higher in the absence of 
hemorrhagic diathesis. High and low counts, however, were seen 
with and without hemorrhages. 

Regional lymph node enlargement was noted in 15 instances. 
This was occasionally unilateral and only twice associated with 
pain on pressure. (Elkeles,® Petri'’). At autopsy peribronchial, 
mesenteric and cervical glandular enlargements were found in 4 
cases. (Rotter, Schultz and Jacobowitz"). The microscopic 
picture of the lymph nodes reported by Lovett'® was of small 
hemorrhages while Rotter,?! Pfab'® and Petri'® noted endothelial- 
cell hyperplasia. Both the liver and spleen were enlarged in 7 
cases (Schultz,” Schultz and Jacobowitz,” Friedmann,® Bantz,? 
Rotter”). The liver alone was enlarged in 5 (Lovett, Lauter,' 
Ehrmann and Preuss,® Friedmann,’ Feer’) and the spleen alone in 
7 cases (Rotter, Zadek,?® Schultz and Jacobowitz,” David,! 
Bantz?). Evidence of lymphoid metaplasia was_ infrequently 
seen. Pfab'® noted lymphoid collections in liver, spleen, lymph 
nodes and bone marrow. Periportal lymphocytic collections were 
mentioned in 11 cases by 2 writers (Rotter, Schultz”). Peri- 
vascular lymphocytic collections in the liver were seen seven times 
(Schultz” and Pietti?°). -Polymorphonuclear leukocytes were never 
seen in the liver. The spleens of 13 cases showed -an endothelial- 
cell proliferation (Schultz,” Schultz and Jacobowitz,” Rotter,” 
Bantz,? Pfab!®). Oxydase granules were seen in the cells of ques- 
tionable origin in only 3 cases (Zadek,?* Pfab*®). 

Cultures taken from the oral cavity showed no uniformity of 
organisms. Klebs-Loeffler bacilli were reported once by Schultz.” 
Vincent’s spirochetes were seen by Skiles* and Piette,2° David,‘ 
Bantz?* and Moore and Wieder.'? Pneumococcus was recorded 
by Schultz” and Bantz,? Bacillus pyocyaneus by Lovett." Positive 
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blood cultures occurred in 9 cases; Streptococcus hemolytic (Lau- 
ter,!° Elkeles*), staphylococci (Schultz” 2 cases, Schultz and Jacob- 
owitz”), Bacillus pyocyaneus (Friedmann®), Bacillus coli (Schultz 
and Jacobowitz™). At autopsy the bacteriologic findings were 
also inconclusive. 

The white blood cell count in 41 cases was reduced. The average 
count was 1200 cells per cubic millimeter, the lowest count was 
100 per cubic millimeter. An initial leukocytosis was seen in two 
instances, the importance of which will be discussed later. During 

_the course of disease the usual observation was a gradual decrease 

in the number of cells. The percentage of polymorphonuclear 
leukocytes was always reduced to an average between 0 and 6 
per cent. A relative lymphocytosis was always noted, varying 
from 60 to 100 per cent. Endothelial cells were 4 to 8 per cent. 
In 7 cases premature lymphoid cells were seen on blood smear 
(Rotter,2" Petri,!® Zadek,?* Lauter,!° Friedmann’). 

The red blood cell counts were normal in 25 of the cases. In 
10 cases there was no record, the remaining 8 showed a reduction 
in the number and changes in the red blood cells characteristic 
of a secondary type of anemia. Occasionally this anemia was 
progressive. 

The bone marrow at autopsy was, in the gross, red in 27 of the 
cases examined. In 6 the marrow was “fatty.”” On microscopic 
examination, the most common observation was a cell-poor struc- 
ture with great decrease or absence of the granulocytic elements. 
The lymphocytes on the contrary were prominent. Cells of the 
reticuloendothelial type with vacuolated, pale, clear cytoplasm 
and roundish, quite chromatin-free nuclei were increased in number. 
The red blood cell germinal centers were normal. Other lesions 
found at autopsy are shown in Table VI. 


TABLE VI.— LESIONS FOUND AT AUTOPSY. 


B 


Pneumonia 

Pachymeningitis hem. interna 

Purulent otitis media (bilateral) 

Endocarditis, acute 

Pyelonephritis 

Intraperitoneal bleeding from ruptured Graafian follicle 
Hypoplasia of aorta 

Multiple anomalies 


The disease resulted in death in 40 cases, there were 3 recoveries. 
The average duration of illness was four to eight days, the extremes 
two to forty-two days. It is interesting to note that Case III of 
Friedmann’ showed recovery from the gangrene of mouth and the 
blood picture but contracted pneumonia which resulted in death. 
The case of Moore and Wieder'’ is the only one with record of 
recovery and subsequent death from a second attack. 
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Discussion. In agranulocytic angina characteristic changes are 
produced in the blood and blood-forming organs associated with 
gangrene and inflammation in various locations. 

The decrease of polymorphonuclear leukocytes in the circulating 
blood is both relative and actual. This change could be produced 
by three means: increased peripheral blood destruction, abnormal 
distribution of cells or failure of cell development. The finding in 
the bone marrow of granular cell decrease at autopsy was significant. 
Zadek,?* Schultz and Jacobowitz” in 3 cases removed bone marrow 
from the sternum during the height of disease. These specimens 
showed a cell-poor marrow with decrease in granulocytic elements, 
the same as was seen at autopsy. The hypoplasia of these granular 
cells is thus not a terminal event and the decrease of the cells in the 
blood stream appears to be due to failure of development of the cells 
in the bone marrow. The few cases, which have shown a fatty 
marrow in the gross, have little or no granular cell decrease. David! 
has stated that in these the blood picture may be due to defect in 
cellular distribution and not to faulty cell formation. 

The total number of lymphocytes, as was pointed out by Lovett," 
is reduced or remains normal, but the relative proportion is increased. 

Reticuloendothelial cells are increased in the spleen, lymph nodes, 
bone marrow and in the circulating blood. These cells were dis- 
tinguished with difficulty from many large lymphocytes and myelo- 
blasts. The chief point of confusion was that few of the endothelial 
cells contained small oxydase granules. Hirschfeld, in discussion 
of Schultz” first report, attributed the presence of these granules 
to degenerative changes. Recently McJunkin" described a type of 
endothelial cell (mononuclears) arising from the spleen and bone 
marrow to contain few oxydase granules. The resemblance of the 
cells in the blood stream to those in the spleen and lymph nodes 
establishes them as of endothelial origin. Some endothelial cells 
are seen to be phagocytic and in the absence of the polymorpho- 
nuclear leukocytes remain as the chief combatants to infection. 

The time relation between the appearance of the blood changes 
and of the mouth gangrene is of importance. Three cases were 
seen to develop acute disease in the hospital. These patients were 
admitted for: (1) Unexplained jaundice (Ehrmann and Preuss®); 
(2) tuberculous arthritis (Bantz*); (3) fracture of the tibia (Hunter’). 
The blood cell and differential counts on admission were normal. 
While under treatment, acute sore throat developed followed by 
ulcerative stomatitis. In each instance, changes were noted in the 
blood prior to the tissue changes. Lauter,'°in another case, observed 
that the height of the disease occurred on the day gangrene appeared 
in the mouth. In recovery of the latter case, the blood and clinical 
state improved simultaneously. The gangrene was quite rapid in 
healing while the blood cells more slowly returned to normal. 
Bantz? has stated thege is a disturbance in balance between the 
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demand and. production of blood cells so that the progress of infec- 
tion is not combated. With such a lack of resistance to infection, 
it is not remarkable that necrotic lesions should find distribution in 
locations which harbor infective organisms. These lesions thus 
arise secondary to the blood changes. 

The inflammatory sites wherever found have a similarity of 
appearance. The lack of cellular response must be the result of 
the general decrease of cells in the circulating blood. Rotter,”! 
however, noted that the number of cells in the microscopic sections 
of 10 of the cases were disproportionate to the number of cells in 
the blood. 

The microscopic appearance of the pneumonia which is a frequent 
cause of death has not been described. The extensive fibrinous 
and hemorrhagic exudate as in other lesions was almost acellular. 
It is not known whether the absence of leukocytes is a factor in the 
massive production of fibrin or whether the particular etiologic 
agent is the stimulus. 

The etiologic agent has thus far not been determined and it is 
difficult to attach much significance to the varied bacteriologic 
findings. No mention has previously been made of a spirochete 
of the bifidus type as was found in Case II. The work of Lovett" 
with Bacillus pyocyaneus is the only successful animal experimental 
work on etiology. By using bacterial suspensions intraperitoneally 
Lovett" produced a blood picture in guinea pigs similar to that 
found in the patient from whom the organism was isolated. We 
are impressed with the fact that there is no epidemic character to 
the disease. 

There has been no indication that status thymolymphaticus 
plays a part. Only 1 case has shown anatomic anomalies at-autopsy 
(Feer’). There is also no apparent congenital disposition to agranu- 
locytic blood changes. In the cases of recovery, the blood picture 
has returned entirely to normal. The case of Ehrmann and Preuss® 
during convalescence had a second febrile attack which produced 
no blood or tissue changes. The case of Moore and Wieder,!” 
however, succumbed to a second attack after an interval of good 
health. It would appear that the factors which bring about the 
clinical state must depend on an inconstant individual resistance to 
the etiologic agent. 

Differential Diagnosis. In the differential diagnosis of angulo- 
cytic angina, conditions must be considered which may produce 
similar anatomic or blood changes, as (1) Acute poisoning; (2) 
acute leukemia; (3) aleukemic leukemia; (4) sepsis. 

1. Poisons such as thorium, arsenic, benzol and the Roentgen 
rays may produce leukopenia. Benzol attacks primarily the granulo- 
cytic cells. The Roentgen rays attack these cells secondary to 
the lymphocytes but may produce an associated gangrenous stoma- 
titis (Leon). Our case No. 1, who had received arsenic in syphilitic 


. 

| 

t 


KASTLIN: AGRANULOCYTIC ANGINA 811 


treatment, at autopsy showed no anatomic evidencé of poisoning 
or of syphilis. Poisons may be ruled out by careful history of the 
case. 

2. Acute leukemia in its fulminant form has an onset with high 


fever, mucous membrane and petechial hemorrhages, enlarged 


lymph nodes and spleen, stomatitis and leukocytosis above 50,000 
cells. Bleeding from the mucous membranes and petechial hemor- 
rhages are constant and usually precede gangrene. Abnormal 
lymphocytes are always seen in the blood smear. At autopsy, 
cellular infiltration is widespread and always present. Many 
variations of this picture have been described. Minot and Lee" 
state that the enlargement of lymph nodes and spleen may be slight 
or the glandular enlargement may be confined to the cervical region. 
In agranulocytic angina, gross bleeding is seldom seen and clinical 
hemorrhagic diathesis has occurred only in less than one-fifth of the 
cases. Jaundice is seen in one-half. Few cases have shown weak 
attempts at lymphoid infiltration and abnormal cell formation, 
but in Zadek’s** opinion such findings are not unusual in severe 
infections. None have shown frank evidence of leukemia at autopsy. 

3. Aleukemic leukemia usually regarded as a type or initial phase 
of leukemia shows the clinical characteristics of ordinary leukemia, 
as noted above. The blood cell count is low or below normal. 
There is relative lymphocytosis with immature and abnormal 
lymphoid forms and decrease of granular cells. As these cases 
progress the blood picture usually tends to assume the leukemic 
form especially with regard to the differential count. Should the 
case come to autopsy in the leukopenic stage lymphoid infiltrations 
of organs are almost always found. The present opinion is that 
agranulocytic angina is a reaction which is not of the leukemic 
type. In some instances a positive differentiation must rest on the 
anatomic findings at autopsy. 

4. Cases of sepsis were first described by Turk,?? Marchand,“ 
and Stursberg”* which showed neutrophilic leukopenia and relative 
lymphocytosis. These cases had gangrenous stomatitis, hemorrhagic 
diathesis, anemia and thrombopenia. Jaundice was uncommon. 
All had positive blood cultures and foci of sepsis at autopsy. Clini- 
cally the course of disease is similar to agranulocytic angina. How- 
ever, only a small percentage of the latter cases have shown evidences 
of sepsis with positive blood cultures. At autopsy also the septic 
type of splenitis is not found. Some writers believe that the proven 
septic cases should be excluded from the group of agranulocytic 
angina. It would appear that both groups show a similar blood 
cell response to infection. 

The inflammatory sites in agranulocytic angina have a wide 
distribution, and in general would appear to be due to secondary 
infection. Few cases have had infectious lesions before the time 
of acute disease. It is entirely possible that some severe cases 
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should develop generalized infections in conjunction with the local 
inflammatory manifestations. Such an occurrence cannot give 
rise to a separate classification. Because of the similarity of 
response to infection writers have suggested an inclusive nomen- 
clature. David‘ mentions, “sepsis with granulocytic decrease,” 
and Feer,’ “sepsis agranulocytica.”’ 

All cases which have been reported as agranulocytic angina do 
not show the clear-cut record of the original description. Variations 
in clinical manifestations must be expected as our experience in a 
particular group of symptoms widens. Case V of Zadek,?* a male, 
aged twenty years, with leukocytosis is one which must be ques- 
tioned. At no time had he leukopenia, the neutrophils decreased 
only to 22 per cent, recovery taking place in four weeks. The 
course in this instance simulates that described by Schultz,” Sprunt 
and Evans,» Longcope” and Baader! as monocytic angina or infec- 
tious mononucleosis. The other cases of recovery show all of the 
clinical characteristics of agranulocytic angina. 

Abnormal reactions of the hematopoietic system have been 
observed in many infectious diseases. The diagnosis of agranulo- 
cytic angina and the allied diseases rests on the composite clinical 
picture and not the various symptoms. Turk?’ has stated, “the 
leukocyte picture of blood in infection is the result of the type 
and strength of infection on the one hand and the individual with 
spontaneous power of reaction of the diseased tissue on the other.” 
In dealing with a biologic reaction of unknown etiology it will be 
necessary to collect and correlate many cases with autopsy confirma- 
tion to establish the reaction as a clinical entity. 

Summary. ‘Two cases of agranulocytic angina are reported and 
43 cases are reviewed. Agranulocytic angina occurs at all ages 
in both sexes.but more commonly in females. It is manifested by 
sudden rise of fever, sore throat, dysphagia, chills and malaise, 
which progress to severe toxemia and prostration. The onset 
usually comes in a period of good health, but may follow various 
chronic conditions. The symptomatology is not constant. Stoma- 
titis is always present. There may be regional adenopathy and 
enlargement of the liver and spleen. Jaundice is common, while 
petechial hemorrhages are rare. The blood change of neutrophilic 
leukopenia with relative lymphocytosis is always seen. These 
blood changes are the result of the primary action of an unknown 
etiologic agent on the bone marrow. A slight secondary anemia 
is sometimes seen. The ulcerative sites in the mouth and at 
various’ locations arise secondary to the blood changes, due to 
decrease in the body resistance to infection. The ulcerative sites 
show a lack of the cellular response of inflammation. This same 
lack of cellular response is seen in the pneumonic process which 
usually leads to death. The disease does not always terminate 
fatally. On recovery, the blood picture returns to normal. The 
recovered cases may have a second attack of the disease. 
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Differential diagnosis in agranulocytic angina presents points 
similar to the reaction to specific poisons, lymphocytic leukemia, 
alymphatic leukemia and cases of sepsis with leukopenia. It does 
not fall within the classification of these conditions but with the 
evidence at hand it cannot be called a clinical entity. 

I am indebted to Dr. Oskar Klotz for the materials used and for 
his help during the preparation of this paper. 
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THE TREATMENT OF CHRONIC CONSTIPATION. 


By Marks S. Sang, M.A., M.D., 


NEW YORK 


THERE are probably more drugs in use for the treatment of con- 
stipation than for any other human ill. Salines and mineral waters, 
herbs, teas—their name is legion. Besides drugs, enemata, irri- 
gations, exercises, massages, vibrations and electricity have all been 
vaunted by their enthusiasts as the treatment par excellence. 

There are many gradations in this disease—from the mildest 
costiveness. to almost complete obstruction. Some constipated 
patients will obtain a daily movement of their bowels by eating 
an apple or some stewed prunes or drinking a glass of hot or cold 
water on arising. Others will be benefited by a little olive oil or 
mineral oil, by cold milk or buttermilk. In many cases a change 
in diet, the addition of fruits, vegetables or bran, or, in others, a 
little exercise will bring about the desired result. In some patients 
constipation is due merely to laziness and is easily corrected by 
setting aside a few minutes after breakfast for the important func- 
tion of moving the bowels. 

When a patient presents himself for treatment of constipation 
the physician should take a careful history, inquire into the habits 
of the patient with regard to diet, water drinking, smoking, exercise, 
use and abuse of laxatives and enemata. A thorough physical 
examination should include not only the mouth, teeth, chest and 
abdomen, but also the anus, rectum and sigmoid. If the result of 
the examination is negative the patient is put on a diet of fruit, 
vegetables, bran, whole-wheat bread and fatty foods (unless he be 
obese). He is advised to drink much water and to make an attempt 
to move his bowels at a definite time each day, preferably after 
breakfast. A moderate amount of exercise is prescribed. He is 
given two or three tablespoonsful of mineral oil daily. 

If a daily movement of the bowels does not result from following 
these instructions the patient is advised to inject from 4 to 8 ounces 
of warm Mazola oil into his rectum before retiring. This should 
be carried out with the patient lying on his left side with the hips 
higher than his shoulders. The oil is injected slowly, and is retained 
until the following morning. If 8 ounces cannot be retained com- 
fortably 6 ounces or less should be used. Most patients can well 
tolerate 8 ounces. 

The following morning after breakfast the patient should attempt 
to move his bowels. If unsuccessful he should inject a small 
quantity of warm water, not more than a pint. After the third 
or fourth day the water injection is usually unnecessary, as the 
patient will have a good movement without it. 
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After a week of daily oil injections these are given on alternate 
nights, then every third night, gradually decreasing the frequency 
until the patient has established the habit of a daily stool. 

In some patients, however, the oil enema, even when followed by 
the injection of water, returns clear and no stool follows; in others 
there is a stool if the oil enema is used, but constipation recurs 
promptly when the oil enemata are stopped, even though all the 
directions concerning diet, exercise and the rest, detailed above, are 
rigidly followed. It is for such cases that the treatment to be 
described is proposed. 

A complete gastrointestinal Roentgen ray examination is neces- 
sary to rule out definite obstruction such as tumors, kinks, bands, 
etc.; these, of course, require surgical treatment. A large number, 
however, will not show any such lesions, and the only finding will 
be a spasm of the descending colon, sigmoid, rectum and anus. 
This group will include the greater number of ca’ses of constipation 
that do not respond to-the dietetic and other treatment outlined 
above. 

Two types of constipation are usually recognized: The atonic 
and the spastic. Of late, it has been found that the first type is 
very infrequent. The atony is usually due to a spasticity lower 
down in the colon. Mueller, of Vienna, says there is no atonic 
constipation. 

In the spastic type of constipation the patient’s reaction to an 
ordinary enema is often quite characteristic. Either the water will 
not flow in at all, or, if it does, will cause severe cramps because, 
being unable to pass into the sigmoid, it distends the rectum to the 
point of pain. If it does pass beyond the constricted point under the 
pressure of the water used for the enema, it remains in the higher 
colon, because there is not enough vis a tergo in the colon to expel 
it past the spastic portion of the sigmoid. This accounts for the 
patient’s complaint, that enemata are not only painful but useless, 
as the water injected either fails to return or else returns clear.! 

Gant? found that by dilating the anus and rectum with Wales 
bougies he was able to cure a large percentage of his cases. The 
objection to this treatment is that in most cases the bougie cannot 
be introduced more than a few inches, as the introduction is by the 
sense of touch and it is impossible to pass it beyond the curves and 
bends of the sigmoid. When so much difficulty is often found in 
introducing an electrically lighted sigmoidoscope, where direct vision 
aids the sense of touch, one can realize the impossibility, in most 
cases, of blindly pushing a bougie to the desired distance. 

Hirschman’ inserts into the rectum a rubber bag of the type of 
the obstetrical bag which is inflated and deflated a number of times, 
thus stretching the sphincters and rectum. 

Both these methods are open to the objection that only the 
rectum or perhaps a very small part of the sigmoid is stretched, 
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while usually the spasm embraces the sigmoid and descending colon. 
I have employed these methods of treatment in a large number of 
patients, but the results have not been satisfactory. 

The method about to be described has given me the most excel- 
lent results in the type of cases under discussion, 7. e., patients 
with no organic obstruction and in whom the treatment by diet, 
mineral oil and oil injections has not proved efficacious. 

The treatment consists of two parts. 1. Dilation of the lower 
30 cm. of the colon. With the patient in the knee-ehest position, 
an electric sigmoidoscope is introduced in the usual way to its full 
length, and the patient allowed to recline for fifteen to twenty 
minutes, with the foot of the table elevated and the instrument 
held in place by an assistant or by the patient himself, to prevent 
it from slipping out. The anus, rectum, sigmoid and part of the 
descending colon are thus kept on the stretch continuously for fif- 
teen minutes, and the repetition of this procedure several time 
finally produces a relaxation and widening of the lower bowel which 
are more or less permanent. 

2. At the end of fifteen or twenty minutes a rectal tube is inserted 
through the full length of the sigmoidoscope. The latter is then 
withdrawn while the rectal tube is held firmly in place and pre- 
vented from coming out with the instrument. The end of the rec- 
tal tube, therefore, remains high up, 30 cm. from the anus. Two 
ounces of a 25 per cent solution of magnesium sulphate are injected 
through the tube into the sigmoid and descending colon, the tube 
pinched and withdrawn.. This solution causes a relaxation of the 
musculature of the bowel and enhances the dilating effect produced 
by the sigmoidoscope. By this method the solution reaches a 
point much higher in the colon than when introduced through a 
rectal tube inserted directly into the rectum (Soper‘). 

This treatment is given daily for three days, then, skipping a day, 
two more days in succession, then gradually diminishing the fre- 
quency of the treatments until only one treatment a week is given. 
This is continued for four to six weeks, and then a treatment is 
given every other week. After a time one treatment a month is 
given and that should be kept up for several months. 

I have employed this treatment in over 100 cases, and it has 
proved effective in all but 2 or 3 patients; in these the sigmoidoscope 
could not be introduced further than a few inches on account of 
marked angulation and reduplication in the sigmoid. In all cases 
where the instrument could be introduced 20 cm. or more the 
results have been uniformly successful. A few illustrative cases 
may be cited: 


Case I.—Mrs. B.S., aged forty-three years, had severe constipation 
for two years; the bowels never moved without a laxative; she gets severe 
headache when constipated, which is relieved by an enema, but has great 
difficulty before enema is effectual. She cannot retain the water, as it 
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causes her great pain. Roentgen ray examination showed no lesions 
except a spastic colon. 

Treatment. Patient was put on a diet containing much fruit, vegetables, 
bran and water; mineral oil given three times a day. She was instructed to 
take oil enema every night. After five days she reported that the oil ene- 
mata were without result. The oil returned clear, as did the soapsuds 
enema taken the following morning. Colonic dilatation, by means of a 
sigmoidoscope, with the injection of magnesium sulphate, as described 
above, was instituted. After two treatments the oil enemata were quite 
effective. The treatment was continued for one month, during which time 
the frequency of both the dilatations and the oil enemata was gradually 
reduced. Three months after starting treatment the patient had regular 
and normal bowel movements with the aid of nothing more than a little 
mineral oil, taken once a day. 


Case II.—Mr. A. G., aged twenty-five years, has been constipated ever 
since he can remember. Treatment by diet, petrolatum and oil enemata 
was effective for a short time and then symptoms returned. Roentgen 
ray examination showed no lesions except a spastic colon. Treatment by 
sigmoidoscope with injections of magnesium sulphate for about two months 
brought about complete cure. The patient was seen two years afterward 
and said that his bowels moved daily without any laxatives or enemata. 


Cass III.—Miss E. B., aged twenty-six years, has been troubled with 
obstinate constipation for many years; she has been treated by many 
physicians, by diet, medication and oil injections. The last were absolutely 
ineffectual and laxatives caused her extreme discomfort and pains. Roent- 
gen examination was negative except for a spastic colon. She was put on 
sigmoidoscopic treatment and oil enemata were continued. Soon the 
injections began to produce good results, but she has had to continue tak- 
ing oil injections about twice weekly, otherwise her bowels do not move. 
After every few weeks the oil injections begin to lose their effect, and she 
has to get one or two sigmoidoscopic treatments, after which her bowels 
move well again for several weeks. She has to come back for treatments 
less and less frequently as time goeson. She was one of the most obstinate 
cases of my series and, though she responded more slowly, her condition 
is much better now than it has been for years. She has no pain or cramps 
and has gained about 10 pounds in weight during the last few months. 


Conclusion. A method is advocated for the treatment of chronic 
spastic constipation by dilatation of the lower intestinal tract with 
a sigmoidoscope and rectal tube. 

In more than 100 cases it has proved successful in all but 2 or 3, 
where it was impossible to introduce the sigmoidoscope the necessary 
distance. 

This treatment is advocated only in cases where treatment by 
diet, by mineral oil and by oil injections has proven ineffective. 
A Roentgen ray examination must be made to exclude organic 
obstruction. 
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INFLUENZA AND ITS PULMONARY COMPLICATIONS. 


A Srupy OF THE INCIDENCE AND CHARACTER OF THE Marcu, 1926, 
EPIDEMIC IN PROVIDENCE AND AT BROWN UNIVERSITY. 


By Auex. M. Buraess, M.D., 


MEDICAL DIRECTOR AND ASSISTANT PROFESSOR OF BIOLOGY AT BROWN UNIVERSITY, 
AND ASSISTANT VISITING PHYSICIAN TO THE RHODE ISLAND HOSPITAL. 
PROVIDENCE, R. I. 


THERE are few diseases with which the general practitioner deals 
which give him less satisfaction in his work than does influénza. 
Unless he belongs to that class of uncritical optimists, a group all 
too large even in the ranks of regular medicine, and can see in the 
quick termination of each sharp attack, the brilliant success of 
his favorite method of treatment, he will find little in dealing with 
the disease to give him the satisfaction that comes from the accurate 
evaluation of signs, symptoms and laboratory gata leading to a 
correct diagnosis and the prompt application of efficient therapy. 
The diagnosis of influenza is at best very indefinite. Even during 
the course of an epidemic there is variation in the clinical picture. 
When no epidemic prevails, many of the sporadic cases, usually 
termed “grippe,”’ are quite indistinguishable from some forms 
of the “common cold” or from cases of tonsillitis or pharyngo- 
tracheitis, presumably of other origin. In the absence of any 
accurate pathognomonic signs or laboratory tests, the diagnosis 
must represent merely a clinical guess. For this reason the collec- 
tion by the health authorities of accurate data as to the prevalence 
of the disease is impossible. The only available method of obtain- 
ing information as to its occurrence in a given community at a 
given time, is by a survey of the records of the practitioners of the 
community and a study of the institutions located in the community. 
Hospital statistics are usually of little value, as comparatively few 
patients are admitted to civil hospitals because of uncomplicated 
influenza. 

It is the purpose of this communication to attempt to present 
some information regarding the March 1926 outbreak of influenza 
and its pulmonary complications as it occurred in Providence. It 
is based on a study of the incidence and character of the disease 
as it affected the student body of Brown University, and as observed 
by the writer in private practice in the community; and also on 
reports from their private records of ten representative physicians 
in the City of Providence and its environs. 

The importance of the study of influenza does not need to be 
stressed to the people of this generation while we are still in the 
shadow of the pandemic of 1918. “The last of the great plagues’’ 
as Christian calls it, still scoffs at the efforts of man to check its 
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progress. But entirely apart from its terrible consequences when 

it becomes pandemic, the harm which influenza does in ordinary 

years and the occasional lesser and limited epidemics make its 

conquest one of the most pressing medical problems of the day. ° 
It is not only the mortality and morbidity from pneumonia and other 

complications of the disease which make it important, but the great 

loss of time and efficiency caused by simple uncomplicated cases. 

For example: at Brown University during the academic year 1924- 

1925, out of a student population of approximately 1200 men, 149 

cases of influenza or “grippe” occurred and involved a total of 

four hundred and eighty-six days absence from class work. It 

was the cause of more loss of time than was any other illness, those 

most closely approximating it in this respect being “common colds,” 

contagious jaundice and acute bronchitis. In the year 1925-1926, 

because of the March epidemic, the figures are much more striking. 

The cases of influenza totaled 359, of which 284 occurred in March, 

and caused a total absence from class work of one thousand six 
hundred and forty-four days. A comparison of the days of academic 
work lost because of the more important diseases during the two 
years under discussion is shown in Table I. 


TABLE I.—ACADEMIC DAYS LOST BY STUDENTS AT BROWN UNIVER- 
SITY BECAUSE OF THE MORE IMPORTANT DISEASES. 


1924-1925. 1925-1926. 
Contagious jaundice . . . . . . . . . . 254 99 
188 
Gastrointestinal attacks. . . . . . . . . 158 156 


Since the pandemic of 1918 there have been repeated outbreaks of 
influenza in all parts of the world, as far as can be determined by the 
published reports, which, as has already been stated, must be meager 
and inaccurate because of the impossibility of collecting any figures 
as to the total incidence of the disease at any time in any community. 
Rhode Island practitioners will recall the early months of the year 
1920 as a time when this state was especially afflicted. Every year 
the disease has recurred with greater or less severity and sporadic 
cases have been generally observed during every month of every 
year. It is the impression of the writer that the greatest incidence 
of the disease during the past seven years has been in March or 
late February and that a lesser “peak” has usually been observed in 
December. In the winter of 1924-1925, although no true epidemic 
could be said to exist, a great increase in the occurrence and severity 
of the disease in Rhode Island was noted in March. In the private 
practice of the writer, the number of influenza cases seen in March 


26, 
ls 
a. 
ll 

he 

of 
th 
te 

a 

ig 

e. 

ly 

ns 

Ly 

sis 

C- 

1- 
a 

le 

Ww 

d 
t 

a 
t 

d 

n 

Is 


820 BURGESS: INFLUENZA AND ITS PULMONARY COMPLICATIONS 


was more than double those seen in any preceding month, and the 
same was true of cases seen in the student body at Brown Univer- 
sity, and among the nursing staff and employees of the Rhode 
Island Hospital. 

According to reports received by the State Board of Health, 
influenza, during the winter just past, can be said to have again 
become pandemic although in a form much less virulent than that 
seen in 1918. In Rhode Island the epidemic may be said to have 
begun in the first week of March and to have reached its peak in 
the third week. Table II shows the occurrence of the disease in 
the practice of ten active Providence practitioners, who, during the 
months of January, February, March and April, observed a total of 
1170 cases. The occurrence of the disease among the student body 
of Brown University during the same period is also given in Table II. 


TABLE II. 


A. INCIDENCE OF INFLUENZA IN FIRST FOUR MONTHS OF 1926. 


January. February. March. April. 
Ten practitioners . . . . 115 169 674 212 
Students at Brown . . . . 16 22 284 9 


B. OCCURRENCE BY WEEKS (MARCH 1 TO APRIL 15). 


March. April. 
1to7. 8tol4. 15to2l. 21to3l. ‘1to7. 8tol4. 
Ten practitioners . 105 200 205 167 86 64 
Students at Brown 30 90 107 57 3 0 


This table shows that the “peak” was reached in the third week 
in March, both in the college and in the community. It suggests 
that the students represented particularly fertile “soil” for the 
infection. The relatively extreme incidence of the disease among 
the students at the height of the epidemic and the sudden dying 
out of the infection suggests that practically the whole student body 
was exposed during March, and that virtually all susceptible indi- 
viduals were affected. It is interesting to note that of all the cases 
among students, there is no record of the occurrence of pneumonia, 
and two students only developed pulmonary signs which, in both 
cases, consisted merely of a few rales localized at one base and 
associated with the persistence of a slight fever for three or four 
days. 

It is perhaps of some value for the writer to record his personal 
impressions of the epidemic, which in general correspond closely 
with those of other practitioners questioned on the subject. The 
main symptoms noted in the usual descriptions of the clinical aspect 
of the disease were present. Of these, headache, so intense at 
times as almost to suggest meningitis, was, in most of the severer 
cases, the most distressing symptom. General aches and pains 
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were marked in many cases. Cough and substernal discomfort 
was sometimes present and at other times absent. Even in the 
very severe cases, if cough was absent on the first day of fever, 
pulmonary complications almost never occurred, although one or 
two exceptions to this rule were noted. Coryza was not frequent. 
Sore throat occurred in many cases but usually was not severe. 
On examination a fairly mottled redness of pillars and pharynx 
spreading up over the soft palate was very frequently seen. Often, 
broad red bands running down the sides of the pharynx just behind 
the posterior pillars, “lateral pharyngitis,’ were observed. In 
general the appearance of the throat usually suggested a much 
greater degree of “soreness” than was felt by the patient. In a 
few instances the tonsils bore a follicular exudate without causing 
the patient to complain. In some cases no abnormality of the 
pharyngeal mucosa whatever could be seen. The temperature 
varied greatly but usually reached its maximum within twenty- 
four hours of the onset. The pulse in most cases was relatively 
low. The subjective symptoms, especially the headache, general 
aches and prostration, usually reached their height during the first 
day of the disease, and although on the second day the temperature 
often rose as high or nearly as high, the patient usually felt much 
more comfortable. The return of the temperature to normal 
ordinarily occurred from the third to the fifth day but the prostra- 
tion and weakness often persisted for several days longer. A 
study of the 90 cases treated at the University infirmary showed 
that the average temperature on the afternoon of the second day 
was but 0.2 degree lower than on the first day and reached 98.6 on 
the morning of the third day. 

The clinical impressions of the writer agree in the main with the 
picture as described in the literature except that in the pandemic 
of 1889-1890 and in the years following, coryza appears to have 
been a much more prominent symptom than in the epidemic under 
discussion and in the 1918 pandemic. The incubation period 
appeared to be about forty-eight hours, as is usually stated, and 
this was observed in several families where the man of the house 
came down with the disease, followed two days later by the rest 
of the family. The whole clinical aspect of the disease corresponded 
closely with that which has been generally observed since the pan- 
demic of 1918. While old people and children were generally 
affected, it seemed that the greatest virulence was shown in young 
and middle aged adults. A few people were infected who had 
previously suffered from influenza within six months; which was 
to have been expected as the writer, in common no doubt with 
many other practitioners, has noted during the past seven years 
many instances of second and a few of third attacks of the disease 
in the same individual during a given winter and spring. Medica- 
tion, as usual, appeared to have no effect in shortening the disease, 
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and the writer has received the impression that the free use of such 
antipyretic drugs as acetyl salycilic acid and phenacetin definitely 
tend to prolong the course of the fever by causing an artificial 
defervescence before bodily resistance to the infection has been 
established. Codein, barbital and occasionally morphin have been 
found useful in controlling the symptoms. 

Of the complications, secondary invasion of the lungs was the 
only one which appeared to be of particular importance. The 
description written by Dr. F. T. Lord in ‘“Osler’s Modern Medicine” 
(1916) and based especially on the observation of sporadic cases, 
minor outbreaks and a severe localized epidemic in Boston in 1907- 
1908, is more suggestive of the pulmonary complications seen during 
the recent epidemic than are those accounts based on the pneumonias 
of the 1918 pandemic, when the virulence of the infection was at 
its height. Lord noted the frequent apical involvement, often 
resembling tuberculosis, the atypical nature of the pulmonary 
signs and the tendency to delayed resolution. In the recent epi- 
demic all these same things have been prominent. Indeed it may 
be said of the pulmonary lesions, as judged by physical and Roentgen 
ray examination, that they are most varied, atypical and often 
bizarre. It is true, as will be seen in Table IV, that the incidence 
of frank lobar pneumonia was greatly increased during March. 
Small areas of invasion located anywhere in the lungs were also 
common. On examination many of these were indicated merely by 
a few fine rales without dullness, and in such cases the Roentgen 
ray often revealed definite, and at times, extensive areas of density. 
A few cases in which no physical signs whatever could be found 
showed well-marked lesions in the roentgenograms. On the other 
hand, in two instances noted, the reverse was true, that is to say, 
in the presence of the physical signs of consolidation, localized 
dullness, bronchial breathing and fine crepitant rales, the Roentgen 
ray plates (in one case, repeated many times) were absolutely 
negative. 

Table IV indicates that the increase in pneumonia in March was 
principally due to the occurrence of cases which ran a somewhat 
atypical course, ending by lysis rather than crisis. Of the 41 
pneumonias occurring at the Rhode Island Hospital in March, 
29 were clearly lobar in distribution, 8 were doubtful and 3 were 
bronchopneumonia. Contrary to Lord’s experience, empyema was 
rare. Delayed resolution was more common than empyema, 
and a few instances of this condition were observed in which the 
signs of consolidation persisted for several weeks but eventually 
totally disappeared. In 1 case of rather doubtful origin, in that 
the pneumonia appeared as a complication of a streptococcus 
septicemia following mastoiditis, the consolidation persisted four 
months, but had cleared completely at the end of five months. 
This case is not included in the statistics. 
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TABLE III.— ANALYSIS OF PNEUMONIA CASES IN INFLUENZA EPIDEMIC, 


CASES FROM THE RECORDS OF TEN PRACTITIONERS AND THE RHODE ISLAND 
HOSPITAL, 


Grand 
January. February. March. April. total. 
Ten practitioners . 12 11 26 12 
Rhode Island Hospital . 14 7 41 15 
18 67 27 138 
ENDING BY CRISIS. 
Ten practitioners 6 7 4 3 
Rhode Island Hospital . 3 1 7 2 
Totals 9 8 11 5 33 
ENDING ‘BY LYSIS. 
Ten practitioners 4 2 17 4 
Rhode Island Hospital . 2 0 11 6 
Totals 6 2 28 10 46 
EMPYEMA 
Ten practitioners . 3 2 1 0 
Rhode Island Hospital . 1 0 2 0 
Totals 4 2 3 0 9 
DELAYED RESOLUTION. 
Ten practitioners . 2 0 3 1 
Rhode Island Hospital . 0 0 2 $ 
Totals 0 5 3 10 


Norte.—Cases of pneumonia complicating other diseases, excepting influenza, were 
excluded from consideration. 


Many of the patients with frank lobar pneumonia gave a history 
of an influenzal attack immediately preceding the onset of the 
pneumonia, and three were under observation and received adequate 
bedrest and care during the whole course of their illness from the 
onset of the influenza to the recovery from the pneumonia. 

The resemblance of some of the apical lesions to tuberculosis 
was very striking. One patient, a nurse, passed through a severe 
influenza and, with a continuation of the fever, developed a few 
rales at the right base. Roentgenograms revealed a slight haziness 
at both the right base and the left apex. During the next three 
weeks the signs at the base disappeared and definite dullness and 
fine rales appeared at the apex. The temperature rose every after- 
noon to 100.5° to 101° and the patient coughed up a moderate 
amount of sputum. Roentgen ray examination showed an increase 
in the apical lesion. During the next two weeks the condition 
persisted and the patient suffered repeated night sweats and a small 
hemoptysis consisting of about one teaspoonful of clear blood. A 
roentgenogram at this time revealed a rather extensive clouding 
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of the left apex and physical examination showed distinct dullness 
and fine crepitant rales in the same region, extending as low as the 
spine of the scapula. Then, rather abruptly, the afternoon elevation 
of temperature failed to occur. The cough lessened, the general 
condition improved, and two weeks later, after seven weeks, illness 
altogether, the patient left the hospital without symptoms or physical 
signs. A roentgenogram taken just before discharge showed only 
a very little clouding at the apex. Seen one month later, she 
appeared perfectly well and had remained so at the end of seven 
months after the onset. 

Summary and Conclusions. A study of the incidence and character 
of the March 1926 epidemic in Providence and among the students 
of Brown University shows the following: 

1. The disease was typical, and, though markedly contagious, 
was much less virulent than in 1918. 

2. The epidemic reached its “peak’’ during the third week in 
March. 

3. The students at Brown University were apparently very sus- 
ceptible to infection, but resistant to secondary pulmonary involve- 
ment. While the incidence of the disease at Brown University 
was high, frank pneumonia did not occur and only two instances 
of very mild localized pulmonary invasion were observed. 

4. Pulmonary complications among the citizens of Providence 
consisted of all gradations from frank lobar pneumonia to very 
slight mild localized areas of invasion, and included many atypical 
and bizarre forms, some in which resolution was markedly delayed, 
and some which involv ed the apices and strongly resembled tuber- 
culosis. Many of the pneumonias that were lobar in distribution 
were atypical in course and ended by lysis. 


Notr.—My thanks are due to Prof. J. W. Wilson, of the Department of Biology, 
for his kindness in furnishing me with data collected by a questionnaire, which he 
sent to one hundred Providence practitioners. 


THE POLYMORPHONUCLEAR LEUKOCYTE IN THE 
TUBERCULOUS BLOOD PICTURE. 


By E. M. Meptar, M.D., 


AND 


G. J. Kastuin, M.D., 


MADISON, WISCONSIN. 


(From the Department of Pathology, University of Wisconsin, School of Medicine 
and the Pathology Laboratory, Wisconsin General Hospital.) 


Tue typical blood picture of tuberculous individuals is considered 
to be a low white count with a relative increase of lymphocytes and 
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a relative decrease of polymorphonuclear leukocytes. When a , 
leukocytosis with a relative increase of polymorphonuclear leuko- 
cytes occurs in tuberculous cases it is generally believed to be the 
result of secondary infection. Since the report! of one of us with 
regard to the important part played by the polymorphonuclear ’ 
leukocyte in the process of caseation, it appeared to be of interest 
to study the blood counts in tuberculous cases to ascertain whether 
there might be evidence of clinical value to be obtained from the 
increase or decrease of this cell in the circulating blood. 

The report submitted below is a brief résumé of the cases that 
have been observed in the Wisconsin General Hospital for the past 
two years. At the time these records were made, no especial atten- 
tion to the blood picture as it concerned tuberculosis was given. Con- 
sequently, there are numerous omissions which it would be highly 
desirable to fill in if it were possible. Blood counts were done at 
very irregular intervals and often only when sepsis was considered. 
In numerous instances differential counts were not done. Several 
cases that came to autopsy had not had blood counts done for weeks 
prior to death. In other instances, the cases were observed but a 
few days and only one blood count was done. In spite of these 
unavoidable lapses in the blood counts, they are of great value 
because they represent a cross section of the blood picture in tuber- 
culosis from an unbiased viewpoint. 

Sixty-seven cases without death and 6 cases which came to autopsy 
comprise this study. The 67 cases represent all clinical stages of 
tuberculosis and included medical, orthopedic and surgical cases. 
The age range was from two to seventy-one years. 

No attempt will be made here to analyze these cases except an 
occasionak one which showed a blood picture of significance. An 
analysis of the blood counts in these cases gives the following facts. 
247 blood counts and 119 differential counts were made. Twenty- 
four cases had but one count. Twenty-six cases had three or more 
counts. The remainder had two counts. 

Fifty-six of these cases showed the leukocytes above 9000 in some 
counts. The counts ranged from 9200 to 38,000. Fourteen cases 
showed 7500 orless in some counts. The range wasfrom 7500 to 4800. 

Forty cases had over 70 per cent of polymorphonuclear leukocytes 
in some counts. The range was 71 to 95 per cent. Eight cases had 
less than 60 per cent, the range being 59 to 40 per cent. Seventeen 
cases showed between 60 and 70 per cent in some counts. 

Twenty-nine cases had over 25 per cent of lymphocytes, the range 
being 26 to 64 per cent. Thirty cases had less than 20 per cent, the 
range being 19 to 5 per cent. Eight cases had 20 to 25 per cent. 

The eosinophils ranged from 0 to 5 per cent and the mononuclear 
leukocytes from 0 to 11 per cent. 

Case Abstracts. The following cases are briefly given as they 
had blood counts of especial interest: 
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No. 384. Female, aged thirteen years. One year ago she was severely 
ill and was in bed several weeks and a diagnosis of typhoid fever was made. 
Fever has been present for the year, night sweats have been numerous, there 
has been some cough, but little expectoration. She has had pain in her 
chest and pleurisy was diagnosed. At times fiery-red spots have developed 
on her ankles, wrists, forearms, legs, and so forth. The child presented the 
picture of an extreme septic condition. Temperature 99° to 105°. Blood 
cultures were negative. Chest examination showed areas of dullness, rales 
and bronchovesicular breathing. Examination of the sputum was positive 
for tubercle bacilli. The child was in the hospital two months and showed 
some clinical improvement following sun baths. She was discharged to a 
tuberculosis sanatorium. 

Leukocyte counts done were as follows: 

Total count of 37,800 leukocytes, the differential count being neutrophils 
81 per cent (30,618 neutrophiles); lymphocytes, 16 per cent (5948); large 
mononuclear, 2 per cent; transitionals, 1 per cent; 18 more total counts 
varied between 13,000 and 25,600, the last being 22,000 at time of discharge. 

This case would have been far more instructive had differential counts 
been done. The only differential showed an apparent increase in poly- 
morphonuclear leukocytes and an apparent decrease in lymphocytes. 
Actually there were 30,618 polymorphonuclear leukocytes and 5948 lympho- 
cytes per cubic millimeter. The case shows that a high leukocytosis can 
occur in an active case of pulmonary tuberculosis without substantitated 
evidence of secondary infection and that the differential count can simulate 
that of a pyogenic infection. 


No. 254. Male, aged nineteen years, had been a rather sickly youngster 
until fourteen years of age. Onset of the present illness was six months ago: 
he felt tired, had several colds, and occasional night sweats. He has lost 
15 pounds and complains of pain in the left chest on inspiration. Physical 
examination showed a moderately advanced bilateral pulmonary tubercu- 
losis, and the sputum was positive for tubercle bacilli. During his stay in 
the hospital the patient developed an acute abdominal condition which 
proved to be a tuberculous peritonitis. The temperature ranged from 97° 
to 102°. He was in the hospital two months and showed some clinical 
improvement, and was finally taken home by his parents for continuance of 
treatment. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- Transi- 

Total count. phils. Total. cytes. ~ Total. nuclears. phils. tionals. 

8,220 80% 6,576 17% 1,397 _ 1% 2% 

8,000 . 15% 6,000 22% 1,760 an nit 3% 

7,400 56% 4,140 32% 2,368 6% 4% 1% 

9,950 75% 7,425 21% 2,089 4% 

9,750 75% 7,312 20% 1,950 4% 1% 

2,000 74% 8, 23% 2,760 1% 1% 

9,750 75% 7,312 11% 1,072 4% 3% 7% 


This case is instructive in that the differential counts showed an actual 
increase in the polymorphonuclear leukocytes in all but the third count in 
spite of the fact that the total leukocyte count was never very high. The 
third count showed what is generally accepted as a typical blood picture of 
tuberculosis. Between the third and fourth count the case developed tuber- 
culous peritonitis. There evidently was a spread of the tuberculous process 
and the blood picture was that of a mild septic process. 

No. 2965. Male, aged nineteen years. The patient has been under 
treatment at a sanatorium for over a year and was sent in for surgical 
treatment of a fistula in ano. He showed far-advanced bilateral pulmonary 
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tuberculosis with cavitation and tuberculous enteritis, and he was dis- 
charged to the sanatorium unrelieved. 
The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- Transi- 
Total count. phils. Total. cytes. Total. nuclear. phils. tionals. 
Py 75% 16,650 17% 3,774 2% oie 6% 
23, 
14,700 80% 11,760 14% 2,058 4% 2% 


Nine other counts varied between 14,600 and 28,600. 


The blood picture in this case would usually be ascribed to secondary 
infection. It could more logically be ascribed to the active, spreading, 
caseating tuberculous lesions. The patient has not improved under sana- 
torium treatment and is growing progressively worse. 


No. 832. Female, aged twelve yeats. The patient was sent into the 
hospital because of hip disease of two years’ duration. Four years ago the 
patient had “rheumatism” in the same leg. The hip was painful. Roentgen 
ray and clinical diagnosis was tuberculosis of hip. A brace was applied and 
patient was discharged to return in four months. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- M ono- Eosino- 
Total count. phils. Total. cytes. Total. nuclear. phils. 
6,400 58% 3,712 32% 2,048 8% 2% 
13,200 72% 9,504 24% 3,168 3% 1% 


Four months later the patient returned. There was good progress clini- 
cally: she was gaining in weight and strength, and the hip was much better. 
The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. Total. cytes. Total. nuclear, 
7,200 40% 2,880 40% 2,880 8% 


No. 2021. Female, aged eight years. Patient had pneumonia when 
two, three and four years of age. She had pain in the back with deformity 
over a year. Examination showed a tuberculous process involving the 11th 
and 12th thoracic and first and second lumbar vertebrae. An Albee opera- 
tion was performed and a brace applied. No abscess was found at opera- 
tion. The patient made excellent clinical progress. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- 


Total count. phils. Total. cytes. Total. nuclear. phils. 
7,400 42% 3,180 44% 3,256 12% 2% 
6,000 

6,900 48% 3,312 37% 2,553 11% 3% 
4,800 52% 2,496 44% 2,112 3% 1% 


No. 147. Female, aged twenty-three years. Patient had influenza and 
pneumonia in 1918. Three years ago she began feeling poorly again and at 
that time was told she had pulmonary tuberculosis. For the past year she 
has had pain in the right chest, more severe in the past two weeks. Clinical 
examination and Roentgen ray showed bilateral apical tuberculosis, There 
was a fluctuating mass over the costochondral junction on the right side. 


ly 
le. 
re 
er 
ne 
eS 
ve 
d 
a 
e 
>, 
lm 
3. 
n q 
d 
t 
] 


PREY 


828 MEDLAR, KASTLIN: POLYMORPHONUCLEAR LEUKOCYTE 


This was surgically drained and proved to be tuberculous. She was dis- 
charged after drainage, to report for surgical dressings. 
The leukocyte count done was as follows: 


Differential count. 


Neutro- Lympho- Eosino- Transi- 
Total count. phils. Total. cytes. Total. phils. tionals. 
9,600 88% 8,448 5% 480 1% 6% 


The following are the records of the tuberculous cases which have come 
to autopsy. The cases are briefly summarized to give the essential facts, 
together with the blood picture as it was recorded. For sake of comparison 
the cases are arranged under three headings: Cases without cavitation 
of the lungs or draining sinuses; cases without cavitation of the lungs but 
with draining sinuses, and cases with cavitation of the lungs which did or 
did not have draining sinuses. 


CASES WITH PULMONARY OR GENERALIZED MILIARY TUBERCULOSIS 
WITHOUT PULMONARY CAVITATION OR DRAINING SinusEs. No. 3770. 
Male, aged sixty-one years. Laborer. Typical tuberculous history. 
Hoarseness four weeks. Hospital one month. Clinical diagnosis: Advanced 
bilateral pulmonary tuberculosis. Tuberculous laryngitis. Sputum positive 
for tubercle bacilli. 

Autopsy. Caseous bronchopneumonia without cavitation, bilateral; 
tuberculous ulceration of trachea and larynx; tuberculous ulceration of 
intestine; tuberculosis of spleen, both kidneys and liver; cholelithiasis; 
pleural adhesions, bilateral; emaciation. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- Baso-. 
Total count. phils. Total. cytes. Total. nuclears. phils. phils. 
8,700 79% 6,873 10% 870 7% 3% 1% 
13,800 717% 10,626 11% 1,518 10% 1% 1% 
11,800 85% 10,030 10% 1,180 ois 1% 


No. 4574. Female, aged sixteen years. Heartburn for years; tachy- 
cardia; dyspnea; flu, 1918; thyroid palpable; atrophic tongue; achlorhydria; 
blood culture negative; blood in stools; marked anemia; septic temperature, 
100° to 104°. Hospital six weeks. Clinical diagnosis (provisional): pernic- 
ious anemia. Tuberculosis questioned. 

Autopsy. Bilateral caseous bronchopneumonia without cavitation; 
extensive tuberculous ulceration of bowel with hemorrhage; tuberculosis 
of spleen and liver; old rheumatic endocarditis, mitral valve; obliterative 
pleuritis, bilateral. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Kosino- 
Total count. phils. Total. cytes. Total. nuclears. philes. 
7,300 80% 5,840 19% 1,387 1% 
1,800 70% 1,260 28% 2% 
2,150 68% 1,462 37% 795 5% 
4% 
66% 3% 
85% 1% 
2,350 68% 1,598 26% 611 6% 2% 
7% 


The red blood cell picture was strongly suggestive of pernicious anemia. 
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No. 2368. Female, aged ten years. Headache and vomiting; delirious; 
vomiting ten days’ duration. Kernig and Babinski positive. Spinal fluid 
positive for tubercle bacilli. Hospital one week. Clinical diagnosis: Tuber- 
culous meningitis. 

Autopsy. Generalized miliary tuberculosis. No cavities in lungs. 
Caseous peribronchial lymph nodes. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. Total. cytes. Total. nuclears. 
14,400 82% 11,808 10% 1,440 8% 


No. 5571. Female, aged twenty-two years. Dyspnea for four months, 
blurring of vision, edema of ankles, no cough, some diarrhea, ascites, hydro- 
thorax. Rales at apex. Hospital two weeks. Clinical diagnosis. Nephritis. 
Tabes mesenterica. Myocarditis. 

Autopsy. Tuberculous bronchopneumonia, no cavitation; generalized 
miliary tuberculosis; tuberculous peritonitis; fibrinous pleurisy; caseous 
peribronchial lymph nodes; anasarca; myocarditis. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. Total. cytes. Total. nuclears. 
10,300 89% 9,167 8% 824 3% 


No. 5580. Female, aged forty-seven years. Pain in abdomen for four 
months, palpitation, night sweats. Mitral presystolic murmur, abdomen 
distended, liver enlarged, ascites, pleural effusion. Hospital one week. 
Clinical diagnosis: Mitral stenosis with decompensation. 

Autopsy. Generalized miliary tuberculosis; tuberculous peritonitis; 
congestion of lungs; fibrous myocarditis; pleural effusion; ascites. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- 
Total count. phils. Total. cytes. Total. nuclears. phils. 
12,250 83% 10,167 8% 980 4% 5% 


No. 5448. Male, aged thirty-eight years. Weakness for eight weeks. 
Headache, fever, irrational, nausea and vomiting. Positive Kernig. Hos- 
pital one week. Clinical diagnosis: Cerebrospinal (lues). Tuberculous men- 
ingitis. (?) 

Autopsy. Generalized miliary tuberculosis; tuberculosis meningitis; 
tuberculous mesenteric and retroperitoneal lymph nodes; old healed 
bilateral pulmonary tuberculosis; old pleural and abdominal adhesions. 

The leukocyte counts were as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. Total. cytes. Total. nuclears. 
7,550 94% 7,097 4% 302 2% 
8,750 86% 7,525 8% 700 6% 


No. 4830. Female, aged seventeen years. Headache, fever, Kernig 
positive. Hip trouble six months, night sweats during past few months. 
Backache. Mental changes recently. Tache cerebrale. Absent reflexes. 
Babinski positive. Hospital six days. Clinical diagnosis: Tuberculous 
meningitis. (?) 
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Autopsy. Bilateral tuberculous bronchopneumonia without cavitation. 
Tuberculous meningitis. Generalized miliary tuberculosis. Bilateral 
obliterative pleuritis. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. Total. cytes. Total. nuclears. 
11,000 81% 8,910 17% 1,870 2% 


No. 2984. Male, aged forty-one years. Came to hospital because of a 
painful wrist which he had had for five years. During past two years he 
has lost 50 pounds in weight. He has been more or less incontinent for past 
seven years. There has been hematuria and marked frequency. Hospital 
two weeks. Clinical diagnosis: Tuberculosis of left wrist. Genito-urinary 
tuberculosis. Pulmonary emphysema. 

Autopsy. Bilateral renal phthisis. Miliary tuberculosis of lungs, spleen 
and liver. Tuberculosis of left wrist. Tuberculosis of bladder and prostate. 
Emphysema and edema of lungs. Dilated right heart. Congestion of spleen 
and liver. Old obliterative pleuritis. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- 
Total count. phils. . Total. cytes. Total. nuclears. 
11,700 76% 8,892 16% 1,872 8% 


CASES WITH DRAINING SINUSES BUT WITHOUT PULMONARY CAVITATION. 
No. 1815. Female, aged twenty-four years. Pain in back one and a half 
years ago. Draining sinus in right axillary region for three months. - Acute 
pain in right flank three days, fever, headache. Fluctuant area in right 
back which was drained. Developed psoas abscess. Was in hospital six 
months with septic temperature. Clinical diagnosis: Pneumonia. Empy- 
ema. Psoas abscess. 

Autopsy. Caries of thoracic vertebre (tuberculous); psoas abscess 
(tuberculous from carious vertebre); hypostatic bronchopneumonia (right 
lung); tuberculous spleen, liver, intestines, Fallopian tubes, uterus; tuber- 
culous peritonitis, pelvic; old obliterative pleuritis right; tuberculous peri- 
bronchial lymph nodes, caseous. 

The leukocyte counts done were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- 
Total count. phils. Total. cytes. Total. nuclears. phils. 

13,200 77% 10,164 10% 1,320 10% 1% 
12,200 79% 9,368 19% 2,218 
12/500 % 10,000 16% 2 
14,500 80% 1,600 11% 1,595 
11,800 79% 9,322 16% 1,888 
12,500 75% 9,375 23% 2,875 
14,400 79% 11,276 11% 1, 
14,100 85% 11,985 10% 1,410 
14,700 81% 11,907 16% 2,352 ‘ 

x 72% 7,056 18% 1,764 
11,400 80% 9,120 16% 1,824 a 
14,000 86% 12,040 8% 1,120 
15,700 82% 12,874 13% 2,041 
18,200 81% 14,742 12% 2,184 
12,600 81% 10, 13% 1,638 

73%, 16,068 14% 2'884 
21,400 81% 17,334 17% 3,638 
16,600 83% 13,768 8% 1,328 
15,400 76% 11,704 18% 2:72 
16,600 88% 14,608 % 1,162 
23,600 88% 20,768 7% 1,662 
13,400 85% 11,190 13% 1,742 
18,200 89% 16,198 i 1,628 


Twenty more counts without differential ranged from 12,000 to 36,000. 
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No. 2840. Male, aged twenty-three years. Pulmonary tuberculosis four 
years with sanatorium treatment one year. Hemoptysis and other symp- 
toms of tuberculosis present. Both testes removed for tuberculous epididy- 
mitis. Pain and swelling in back for two months. In hospital one month. 
Clinical diagnosis: Pulmonary tuberculosis. Renal tuberculosis. Subdia- 
phragmatic abscess, drained surgically. No open sinuses before this date. 

Autopsy. Bilateral renal phthisis; perirenal abscess, tuberculous; tuber- 
culous peritonitis; tuberculous cystitis and prostatitis; tuberculous enteritis; 
bilateral pulmonary tuberculosis without cavitation. 

The leukocyte counts were as follows: 


Differential count. 


Neutro- Lympho- 

Total count. phils. Total. cytes, Total. 
28,200 95% 26,790 2% 564 
15,200 
25,700 
22,000 


CASES WITH PULMONARY CAVITATION AND WITH OR WITHOUT DRAINING 
Stnuses. No. 1230. Female, aged twenty-nine years. Discharging hip 
six months, pain in back eight months, two inguinal sinuses. Clinical evi- 
dence of apical tuberculosis. Roentgen-ray showed caries of lumbar 
vertebra. Hospital eighteen days. Clinical diagnosis: Pulmonary tuber- 
culosis. Pott’s disease. 

Autopsy. Tuberculous bronchopneumonia with small cavities present; 
generalized miliary tuberculosis; caries of lumbar vertebra and sacrum, 
tuberculous; old rheumatic endocarditis; old obliterative pleuritis; ascites; 
fatty infiltration of liver. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- 
Total count. phils. Total. cytes. Total. 
13,200 89% 11,748 10% 1,320 


No. 5014. Male, aged fifty-two years. Patient from tuberculosis sana- 
torium sent in for treatment of ischiorectal sinus. Diarrhea for nine months. 
Marked loss of weight and other symptoms of tuberculosis. Hospital four 
days. Clinical diagnosis: Advanced pulmonary tuberculosis with cavita- 
tion. Ischiorectal abscess. Tuberculous laryngitis and enteritis. Renal 
tuberculosis. 

Autopsy. Caseous pneumonia with cavitation. Tuberculous enteritis. 
Tuberculosis of spleen, liver, adrenals, kidneys and bladder. Fibrous 
myocarditis. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- Transi- 
Total count. phils. Total. cytes. Total. nuclears. _tionals. 
7,500 76% 5,700 20% 1,500 2% 2% 


No. 1716. Male, aged fifty-one years. Symptoms one year with loss of 
weight, fever, productive cough, diarrhea one month. Hospital one month. 
Clinical diagnosis: Pulmonary tuberculosis with cavitation. Intestinal 
tuberculosis. 

Autopsy. Bilateral pulmonary tuberculosis with extensive cavitation 
and caseous pneumonia. Tuberculous enteritis. Old mitral endocarditis. 
Chronic passive congestion of spleen and liver. 
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The leukocyte counts were as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- 
Total count. phils. Total. cytes. Total. nuclears. phils. 
16,200 85% 13,770 6% 972 8% 1% 
15,300 80% 12,240 14% 1,842 5% 1% 


No. 4494. Male, aged thirty-three years. Diagnosed pulmonary tuber- 
culosis two years ago. Sanatorium treatment one year. Hospital one 
month, Clinical diagnosis: Far advanced pulmonary tuberculosis. Tuber- 
culous enteritis. 

Autopsy. Bilateral pulmonary tuberculosis with large cavities and areas 
of caseous pneumonia. Tuberculous enteritis. Miliary tuberculosis, 
generalized. 

The leukocyte count was as follows: 


Differential count. 


Neutro- Lympho- Mono- Eosino- 
Total count. __ phils. Total. cytes. Total. nuclears. phils. 
17,750 79% 14,022 15% 2,662 5% 1% 


No. 4218. Female, aged twenty-four years. Pulmonary tuberculosis of 
four years’ duration. Attacks of hysteria past three weeks. Hospital seven 
weeks. Clinical diagnosis: Bilateral pulmonary tuberculosis with cavitation. 
Intoxication psychosis with catatonic stupor. 

Autopsy. Bilateral pulmonary tuberculosis with cavitation and areas 
of caseous pneumonia. Tuberculous enteritis. Renal tuberculosis. Tuber- 
culosis of spleen. Subdiaphragmatic abscess, tuberculous. 

The leukocyte counts were as follows. 


Differential count. 


Neutro- Lympho- Mono- Eosino- 
Total count. _ phils. Total. cytes. Total. nuclears. phils. 
yd 78% 14,664 15% 2,820 6% 1% 
33,500 86% 28,010 8% 2,680 6% 


No. 3059. Female, aged thirty-four years. Pain in back developed 
thirteen years ago. Local swelling. Developed paraplegia three months 
before admission to hospital. Hospital eleven months. Clinical diagnosis: 
Pott’s disease. Advanced pulmonary tuberculosis. 

Autopsy. Bilateral pulmonary tuberculosis with cavitation and areas 
of caseous pneumonia. Generalized miliary tuberculosis. Tuberculosis 
of cervical and thoracic spine. Psoas abscess. Tuberculous peritonitis. 

The leukocyte counts were as follows: 


Differential count. 


Total count. Neutro- Lympho- Mono- Transi- 
phils. Total. cytes. Total. nuclears. _ tionals. 
7,550 73% 5,511 24% 1,812 2% 1% 


The last count was eight months before death. 


Discussion. No attempt will be made to quote at length from 
the extensive literature on the blood picture in tuberculosis. The 
majority of writers are agreed that a low polymorphonuclear leuko- 
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cyte count accompanied by a high lymphocyte count is a good prog- 
nostic sign. The appearance of a high polymorphonuclear leuko- 
cyte count together with a diminished lymphocyte count is generally 
considered to be due to secondary infection with pus-producing 
bacteria. This idea rests largely upon’the fact that bacteriologic 
examinations of pulmonary cavities very commonly demonstrate 
the presence of cocci of one type or another. 

Kalkbrenner? gives an excellent summary of the views of various 
authors on the significance of the blood picture in tuberculosis. He 
followed the blood picture carefully over a long period of time in 185 
cases of pulmonary tuberculosis. His conclusions are very significant. 
A short abstract of his article follows: “To gain a proper perspective 
the blood count must be followed from the beginning to the end of 
the disease. The initial reaction is a lymphocytosis which remains 
high in direct proportion to the resistance of the individual. At the 
height of the pathologic process there is an increase of the poly- 
morphonuclear leukocytes which remains in the active chronic forms. 
Pathologically this change is seen with bronchopneumonia, caseous 
pneumonia, cavity formation, extension of the process to other 
organs and in complications, such as grippe, typhus, and so forth. 
The worse the case the greater the increase of neutrophils and 
decrease of lymphocytes. With clinical improvement this picture is 
reversed. Ifthe lymphocytes do not fall too low there is a possibility 
of the patient overcoming the infection. There are no sharp lines of 
distinction to be drawn in the interpretation of the blood picture. 
On healing, the blood picture returns to normal. All patients should 
have the advantage of thorough blood examinations. These with 
the help of other factors are of use in determining the phase of the 
disease and the method of treatment.” 

Spooner? found no evidence of secondary infection in ten tuber- 
culous kidneys surgically removed. His opening paragraph is so 
pertinent that it is here quoted verbatim. “For years, a popular 
belief has existed that the septic manifestations of tuberculosis were 


‘ due to a mixed infection with pyogenic organisms, that cavities con- 


taining caseous and purulent material resulted from the action of 
such organisms. Leukocytosis in connection with tuberculous infec- 
tion was supposed to result from this mixed infection; though at the 
present time Sahli is beginning to see light, when he states that the 
degree of such a leukocytosis is due to the intensity of the tubercu- 
lous process, rather than to invasion by any other organism.” 

In a study of the process of caseation' recently reported by one of 
us the time of appearance and the significance of the neutrophil, 
the mononuclear leukocyte and the lymphocyte in the tuberculous 
lesion was emphasized. The typical tubercle without giant-cell 
formation or caseation is the first reaction to the tubercle bacillus. 
This is formed by the mononuclear leukocytes with practically no 
participation of the neutrophil or the lymphocyte. If the infection 
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is overcome with but little damage to the tissues, lymphocytes 
appear in the healing stage. If there is considerable necrosis of 
tissue in the individual lesion the neutrophils congregate in smaller 
or larger numbers. If the infection persists the neutrophils continue 
to accumulate and die. At this stage the typical picture of caseation 
appears. After caseation is produced the neutrophil is but little 
attracted. In the repair of this caseous area the lymphocytes and 
the mononuclear leukocytes congregate around and invade the 
area of dead inflammatory exudate. 

It is fully recognized that the material submitted in this report 
is not the type from which definite conclusions may be drawn. It is 
felt, however, that it does show a cross section of the blood picture 
as seen in tuberculous cases from an entirely unbiased point of view. 
There are several things of significance that are deemed worthy of 
comment. Eighty-three per cent of the cases, exclusive of those 
autopsied, had a leukocytosis. Seventy-one per cent of these cases 
had a definite increase of polymorphonuclear leukocytes and 53 
per cent had a definite decrease in lymphocytes. 

Every case which was hospitalized for two weeks or more and 
which did not show good clinical progress had a leukocytosis with an 
increase of polymorphonuclear leukocytes. Those cases which 
showed good clinical progress all showed a normal to a high lympho- 
cyte count. Some of these cases also had a leukocytosis. 

In tuberculosis it appears that a differential blood count is of 
greater value than the total white count. It is necessary, however, 
to have both in order to determine whether there is an actual 
increase or decrease in the number of neutrophils or lymphocytes. 
In many of the cases here recorded a computation of the number of 
these cells shows an actual increase in both types, whereas on a 
percentage basis the lymphocytes appear fewer than normal. In 
any case of active tuberculosis one commonly finds lesions in various 
stages of formation, caseation and repair. Since the lymphocytes 
play a large réle in the repair process, one should expect to find and 
does find an actual increase of their numbers in the circulating blood. 
On the other hand, a failure of the lymphoid apparatus to respond 
would suggest the inability of the individual to repair the damaged 
areas. It also appears essential to follow the blood count regularly 
during the course of the disease as there is often a great variation 
in the blood picture from week to week. 

Every case that came to autopsy showed an increase in neutro- 
phils regardless of whether there was present cavitation or draining 
sinuses. Some of these records go back for weeks and months before 
the death of the patient. 

If an increase of polymorphonuclear leukocytes in tuberculous 
cases is an indication of secondary infection, then it appears that 
secondary infection is very common, regardless of cavitation or 
sinuses. We are not of the opinion that this represents secondary 
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infection, but rather that it represents an active, progressive, caseat- 
ing tuberculous lesion. The degree of leukocytosis and of increase 
of neutrophils is an indication of the severity of the tuberculous 
infection. 

At the present time the blood picture in several cases is being 
carefully followed over a longer period of time. This study will be 
reported at a later date. 

Conclusions. The clinical blood picture in tuberculosis substan- 
tiates the important réle played by the polymorphonuclear leuko- 
cyte in the process of caseation recently reported by one of us. 

An impression is gained that an increase of neutrophils in tuber- 
culosis is an indication of a progressive caseating lesion, hence a bad 
prognostic sign. 

Total and differential white blood counts are of clinical signifi- 
cance in tuberculosis and should be more commonly and thoroughly 


done. 
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SYSTOLIC HYPERTENSION. 


Its RELATIONSHIP TO ATHEROSCLEROSIS OF THE AORTA AND LARGER 
ARTERIES. 


By M. H. Finesere, M.D., 


NEW YORK. 


(From the Medical Division of the Montefiore Hospital for Chronic Diseases.) 


Since hypertension or elevated blood pressure is merely a symp- 
tom, a better understanding of the condition must rest on an ade- 
quate nosologic classification. In the light of our present knowledge, 
cases of hypertension may be grouped into the following categories: 
(1) Hypertension associated with glomerular nephritis. (2) Essen- 
tial hypertension, which is not associated with any known etiologic 
factor, and seems to be determined by a functional narrowing of the 
peripheral vascular bed; in its broad sense this is merely a makeshift 
inclusive class, in which are placed all cases of elevated blood pres- 
sure which are not associated with any known cause; as our know]- 
edge of the different factors involved increases, it will probably be 
completely subdivided. (3) Hypertension associated with various 
diseased conditions, such as Graves’ disease, myxedema, adrenal 
tumors, valvular heart disease, arteriovenous aneurysm and athero- 
sclerosis of the aorta. 
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Such a classification rests on etiologic considerations. From a 
purely clinical standpoint, however, one may group patients with 
high blood pressure into those with systolic and those with diastolic 
hypertension. 

In this connection it may be of interest to recall that the earlier 
blood pressure studies concerned themselves with the systolic pres- 
sure alone. Later the diastolic pressure began to be measured, and 
then gained increasing prominence until it was thought by Pachon! 
to be the only factor of value in clinical blood pressure determina- 
tions. Opinion has now swung back to a middle course in which 
both the systolic and diastolic pressures are taken and evaluated 
together. 

We have considered a systolic pressure persistently above 150 mm. 
of mercury and a diastolic pressure persistently above 90 mm. as 
elevated. With regard to the relationship between systolic and 
diastolic pressures, Gallavardin? makes use of the formula proposed 
by Lian which states that the diastolic pressure is half the systolic 
pressure + 10, except in cases of marked hypertension in which the 
diastolic pressure equals half the systolic pressure + 20. This, of 
course, is only an approximation. For the purpose of this study, 
we have considered as pure systolic hypertension cases with systolic 
pressures above 150 mm. and diastolic pressure below 90 mm. With 
the systolic pressures considerably above 200 mm., however, we 
have considered diastolic pressures up to 100 mm. as belonging to 
this group. 

Under the subdivision of diastolic hypertension (in which the 
diastolic as well as the systolic pressure is elevated) may be classed 
the nephritic, essential, myxedema and adrenal tumor types. 

Under the subdivision of systolic hypertension (in which there is 
a relatively low diastolic pressure) are the types associated with 
aortic insufficiency, Graves’ disease, arteriovenous aneurysm and 
complete heart block. In addition, there is a large unexplained 
group occurring chiefly in elderly patients which forms the bulk of 
cases of systolic hypertension; it is this group which has attracted 
our attention. 

What is the mechanism of these two types of hypertension? 
Diastolic hypertension is believed to be due to a vasoconstriction or 
state of increased tone of the peripheral vascular bed, although the 
precise details of this phenomenon are not thoroughly understood. 
Systolic hypertension in Graves’ disease, aortic insufficiency, and 
arteriovenous aneurysm is due to increased systolic ejection, while 
in heart block it is due chiefly to the prolonged diastole which gives 
the arteries a chance to empty themselves more completely and the 
ventricles an opportunity to adequately refill. In these cases there 
may be a diastolic hypotension rather than a systolic hypertension. 
These explanations, however, do not account for the large residual 
group of systolic hypertension mentioned above. 
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In studying cases of hypertension it is well to bear in mind a few 
points regarding the physiology of blood pressure. The arterial 
pressure is dependent on several factors, among which are the 
minute volume output of the ventricle, the peripheral resistance, 
the volume and viscosity of the blood, and the elasticity of the large 
arteries. This last factor is very important’ in determining the 
diastolic pressure, since this pressure is dependent to a large extent 
on the kinetic energy stored in the vessel walls during systole. 
Indeed, as Norris* states, were the heart pumping into an absolutely 
rigid system without any modifying factors the diastolic pressure 
would fall to zero with a cessation of flow during diastole. This 
condition, of course, never occurs in living animals. Thus any 
condition causing a loss of elasticity or an increased rigidity of the 
aorta and larger arteries would tend to lower the diastolic blood 
pressure and possibly to raise the systolic pressure. It is the general 
belief that this mechanism plays an important part in the etiology 
of systolic hypertension. 

Some observations pointing in this direction have been made at 
different times. Thus, observers, among whom are Bowes,‘ Wildt® 
and Richter,’ have found that with advancing years the pulse pres- 
sure steadily increases, due either to a decline in the diastolic pres- 
sure or to the fact that the elevation of the diastolic pressure is 
proportionately less than that of the systolic pressure. Looking at 
the question from a different angle, Williamson,’ Bowes,* Faught?® 
and Dumas! have found that in individuals with arteriosclerosis 
the diastolic pressure is not elevated in proportion to the systolic 
pressure. Moreover, Wildt® states that a large pulse pressure is 
found in patients who show a marked sclerosis of the aorta at 
autopsy. Cadbury" makes the statement that more than 50 per 
cent of his patients with high systolic and relatively low diastolic 
pressures had generalized arteriosclerosis. The low diastolic pres- 
sure is attributed by Mougeot” to the fact that the capacity of the 
vessels becomes too large for their content of blood. Gallavardin™ 
offers two explanations for what he terms the “diastolic hypoten- 
sion” in these cases: (1) An exaggerated permeability of the 
peripheral vascular bed; (2) modification of the arterial elasticity. 
Of these, he considers the second explanation the more plausible. 

In an endeavor to gain a better understanding of unclassified 
systolic hypertension, I have studied 237 consecutive cases of ele- 
vated blood pressure at the Montefiore Hospital. Of these, 66, or 
28 per cent, had high systolic and relatively low diastolic pressures. 

AGE AND SEX Distrisution. Table I shows that the percentage 
hypertensives with relatively low diastolic pressure increases with 
the advancing age groups. Thus none of the patients under the 
age of forty exhibit the high systolic with low diastolic pressure 
type of hypertension, while in the subsequent decades the per- 
centage of those who have this type of hypertension progressively 
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increases—from 9 per cent in the age group between forty and 
forty-nine. years up to 58 per cent in those over eighty years of age. 
That the systolic type of hypertension is chiefly associated with 
the older age groups is further shown by the fact that 73 per cent 
of the cases with elevated systolic and low diastolic pressures are 
found in the age groups above sixty years, while only 45 per cent 
of the entire number of hypertensives (irrespective of the diastolic 
pressure) are above sixty years. 


‘TABLE I.—AGE INCIDENCE OF SYSTOLIC HYPERTENSION. 


Hypertensives. 


Age, ~ 
yrs. Total, 

Total. Systolic. per cent. 
3 9 
29 41 
Total . 237 66 28 


This marked predominance of systolic hypertension among the 
older patients suggests three possible explanations: (1) That 
patients with high diastolic pressures die before reaching old age. 
(2) That as the hypertensives grow older there is a change in their 
type of hypertension, in that the diastolic pressure tends to become 
lower; this second possibility will be mentioned again when the 
kidney findings are discussed. (3) That systolic hypertension is a 
distinct phenomenon first appearing in old age. 

Of the 66 cases, 16, or 24 per cent, were males and 50, or 76 per 
cent, were females. This corresponds very closely to the sex 
incidence among the entire hypertensive group of which 26 per 
cent were males and 74 per cent were females. 

SYMPTOMS AND Signs. Only 14 out of the 66 patients complained 
of any of the symptoms commonly attributed to hypertension per se, 
for example, headaches, dizziness or throbbing sensations. In a few 
of the remainder there were cardiac symptoms, such as dyspnea, 
palpitation, or edema, but in the great majority there were no 
cardiovascular symptoms whatsoever, and the patients were totally 
ignorant of their high blood pressure until apprised of that fact. 

On examination, the feature common to all of these patients 
was generalized arteriosclerosis. This was evidenced by palpable 
thickening and beading of the walls of the accessible vessels, arcus 
senilis, ophthalmoscopic changes, and signs of atherosclerosis of the 
aorta (widening of the area of aortic dullness, together with a harsh 
systolic murmur—in the absence of luetic aortitis—and at times 
atheromatous plaques on the Roentgen ray plate). In most of the 
cases the degree of sclerosis appeared to be quite marked. 
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Thirty-eight patients, or 58 per cent, showed roentgenologic or 
definite clinical signs of cardiac hypertrophy, although in a good 
many of these the hypertrophy was thought to be only slight. 

The majority of these patients had systolic murmurs: A mitral 
systolic murmur in 28 cases, an aortic systolic in 9 and both of 
these murmurs in 17 cases. However, evidence of actual organic 
valvular defects was very rare in our series. There was only 1 case 
of mitral stenosis and another of combined aortic insufficiency and 
mitral insufficiency. The murmurs present in practically all of 
these cases were usually ascribed to so-called “relative mitral 
insufficiency” due to dilatation of the left ventricle, or to athero- 
sclerosis and dilatation of the aorta. 

As regards the state of compensation, 15 patients, or 23 per cent, 
had cardiac insufficiency, while 51 patients, or 77 per cent, were 
compensated. 

There were 22 diabetics in the series (33 per cent), while the 
incidence of diabetes among the entire group of hypertensives was 
only 23 per cent. This slight increase in the proportion of diabetes 
among systolic hypertensives may be ascribed to the fact that our 
diabetics are largely recruited from the higher age groups, and also 
to the fact that the diabetes may have some influence on the sclerosis 
of the bloodvessels which is the condition common to all of these 
cases. 

There were 15 cases of hemiplegia (23 per cent), while the inci- 
dence of hemiplegics in the entire group of hypertensives was only 
14 per cent. The higher percentage here may perhaps once more 
be ascribed to the fact that hemiplegias occur more commonly 
among the older age groups. 

Causes or Deatu. Twenty-one of our patients died. Of these 
the cause of death was pneumonia (chiefly a terminal bronchopneu- 
monia) in 6 cases, cardiac failure in 4, cerebral hemorrhage in 3, 
carcinoma in 2, uremia in 1, amyotrophic lateral sclerosis in 1, 
thromboangiitis obliterans in 1, and unassigned except for generalized 
arteriosclerosis in 3 cases. There was, therefore, no single cause or 
mode of death common to this group. This is contrary to the views 
of Stone," who held that patients with a low diastolic pressure died 
a “cardiac death” (myocardial exhaustion or angina pectoris), 
while those with a high diastolic pressure died a “cerebral death” 
(thrombosis and edema associated with disturbed renal function, or 
cerebral hemorrhage). 

Necropsy Materia. Ten patients belonging to this group of 
high systolic with relatively low diastolic pressures came to autopsy. 
The necropsy proctocols were carefully studied and the microscopic 
sections personally reéxamined. 

Heart. The heart weights varied between 300 and 480 gm. Six 
of the hearts weighed 400 gm. or less, while only 1 weighed more 
than 450 gm. The hypertrophy was, therefore, only moderate, 
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and in all of the cases it was manifested chiefly in the left ventricle. 
The heart valves were essentially normal in all cases, except for 
some atherosclerotic thickening of the leaflets. The cardiac muscle 
in 8 of the 10 cases showed definite degenerative changes, labelled 
by the pathologist in different instances as “myocardial fibrosis” 
or “myocardial degeneration.” In 1 of the remaining cases the 
myocardium showed evidence of fatty infiltration, while in the 
other case there were very small scarred areas in the muscle. The 
heart muscle in most instances appeared to have an increased 
amount of fat, and was replaced in areas by linear streaks or irregu- 
lar scars of glistening white fibrous connective tissue. These areas 
of replacement fibrosis were most commonly noted in the wall of 
the left ventricle near the apex, in the interventricular septum and 
sometimes in the papillary muscles of the left ventricle. 

Coronary Arteries. Definite atherosclerotic changes were noted 
in the coronary arteries of all the hearts, and in most instances the 
degree of involvement was quite marked. The vessels were tortu- 
ous, their walls were thickened, and the intima was flecked with 
fatty and at times calcified plaques. In some places the lumen was 
dilated, while in others it was considerably stenosed, but in no one 
case was complete occlusion of a main trunk demonstrable, although 
in one instance a very careful search showed some of the smaller 
branches to be closed. 

Aorta. All of the cases showed marked atherosclerosis of the 
aorta and in most instances the degree of involvement was extreme. 
In 3 of the cases there was a diffuse dilatation of the arch. In this 
connection it must be remarked that a considerable degree of dila- 
tation of the aorta must be present before it is noted by the patholo- 
gist in his diagnosis, and it may be presumed, therefore, that more 
of these patients showed some dilatation of the aorta than the 
protocols mention. The aortas showed the typical picture of 
advanced atherosclerotic changes, the intima being involved, with 
changes ranging from fatty and waxy plaques to hyalinization, cal- 
cification and ulceration. The involvement was least marked at 
the base of the aorta, and became progressively more extreme on 
advancing downward toward the bifurcation. As the result of 
these atherosclerotic changes just described the elasticity was 
naturally very much impaired. 

Kidneys. The kidney weights varied between 150 and 390 gm. 
per pair. In 6 cases the weight of the pair was less than 300 gm.; 
in 3 cases, between 300 and 320 gm.; in 1 case, 390 gm. The cap- 
sules were adherent in some cases, and stripped fairly easily in 
others. In all of the cases but 1 the kidneys presented what is 
commonly described as a finely granular external appearance. In 
addition, many of them showed large coarse irregular scarring. On 
cut section this scarring could readily be made out. The cortex 
was somewhat irregular and thinned in most instances, and the 
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striations had a tendency to be obliterated in parts. The kidney 
vessels were prominent, and the arcuate vessels especially were 
grossly thickened. On microscopic examination the walls of the 
arterioles were found thickened in all of the cases.. The glomeruli 
were normal in some instances and fibrosed in others. The presence 
of evidence of arteriolosclerosis in all of these kidneys is in accord- 
ance with the findings in all cases of hypertension irrespective of 
the diastolic pressure,“ and may possibly indicate that these 
patients originally had high diastolic pressures also, but that as the 
main vascular trunks became sclerosed the diastolic pressure 
decreased. 

GENERALIZED ARTERIOSCLEROSIS. All of the cases showed evi- 
dence of generalized sclerosis involving the vascular system through- 
out the body— including the brain in those cases in which that organ 
was included in the necropsy. 

IMMEDIATE Cause OF DEATH. ‘This varied widely in the different 
cases and appeared to have no great significance. 

ComMMENT. The question of the mechanism of the causation of 
this type of high blood pressure resolves itself into ascertaining 
whether: (1) Systolic hypertension originates as such, and there- 
fore has its own distinct mechanism; or (2) it is merely one stage, 
either early or late, of true diastolic hypertension. 

The arteriolosclerotic kidneys, similar to those found in diastolic 
hypertension would seem to favor the second theory. However, 
the advanced age of these patients is very much against an early 
stage, and in favor rather of a late stage of diastolic hypertension, 
since this usually begins to manifest itself before the age of sixty. 

On the other hand, the fact that the cardiac hypertrophy is not 
marked in most of these cases, and is apparently absent in about 
half of them would argue against the hypothesis of a late stage of 
diastolic hypertension, as a long standing diastolic hypertension 
usually causes considerable cardiac enlargement. Also in the late 
stage of diastolic hypertension the kidneys are more contracted 
than those we find in systolic hypertension. Systolic hypertension 
is therefore not a late stage of diastolic hypertension. 

We may compromise between the two main divergent views 
stated above and assume that systolic hypertension like diastolic 
hypertension is caused by some factor which brings about vaso- 
constriction of the peripheral vascular bed, but that in addition there 
is another factor—atherosclerosis of the larger arteries, which causes 
a low diastolic pressure. This explanation would account for the 
cases of marked atherosclerosis which do not show a hypertension, 
by assuming that they lacked the vasoconstricting factor. 

It must be emphasized, however, that atherosclerosis of the aorta 
and systolic hypertension are not always concurrent phenomena, 
for, as is well known, patients with advanced aortic sclerosis may 
have normal blood pressures or even diastolic hypertension. The 
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interrelation of the many factors involved in the regulation of blood 
pressure is too complex to allow of ready explanations. 

Conclusion. Patients with elevated systolic pressure and a rela- 
tively low diastolic pressure form a definite group characterized 
clinically by their relatively advanced age, by comparative infre- 
quency of complaints directly referable to the hypertension, by 
generalized atherosclerosis with particular involvement of the 
aorta, by moderate cardiac hypertrophy in about half the cases, 
and by the presence of systolic murmurs over the mitral or aortic 
areas or both. In general they tend to run a benign and prolonged 


course. 

At autopsy they show moderate cardiac hypertrophy, some degen- 
erative changes of the heart muscle, atherosclerosis of the aorta 
and coronary arteries, kidneys which grossly appear finely granular 
with large scars and microscopically show arteriolosclerosis, and gen- 
eralized arteriosclerosis of the entire vascular system. 

The etiology of this type of hypertension cannot be determined 
as yet, but the sclerosis of the aorta and larger vessels is probably 


a factor. 
These cases run a course and have a prognosis different from those 


with diastolic hypertension, in addition to having distinct clinical 
and pathological characteristics, and should, therefore, be differ- 
entiated and labelled as systolic hypertension. 
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SALT-FREE DIET IN THE TREATMENT OF PREECLAMPTIC 
TOXEMIA. 


By P. Brooke Bianp, M.D., 


AND 


Bernstein, M.D., 
PHILADELPHIA. 


(From the Department of Obstetrics and Department of Medicine, Jefferson Medical 
College, Philadelphia.) 


THERE is no subject in obstetric pathology clouded in greater 
mystery than the toxemias of pregnancy. This is especially true 
with respect to their etiology. That the symptom complex, 
preéclampsia, is a manifestation of metabolic imbalance or auto- 
intoxication, is generally believed, but the factors influential in 
provoking the condition are wholly obscure. No causative toxin 
has thus far been isolated. Since preéclampsia is regarded as an 
expression of a toxic process, the treatment commonly employed is 
in accordance with this hypothesis. Essentially, the treatment 
used is based upon elimination in the nature of purgation, sweating, 
diuresis, and venesection when indicated. In certain cases the 
termination of pregnancy was and still is practised. Invariably 
preéclampsia is associated with renal damage and, hence, it has been 
assumed that it is accompanied by faulty elimination of toxic nitro- 
genous end products. Accordingly, the protein intake is usually 
restricted, depending upon the degree of preéclampsia. In some 
cases the restriction of diet is practically a starvation regimen. 
Despite these measures preéclampsia remains a disorder which is 
fraught with great danger to the expectant mother and her offspring. 

At the suggestion of Dr. F. M. Allen, a salt-free diet was employed 
in the treatment of a series of preéclamptic patients admitted to 
the Department of Obstetrics, Jefferson Medical College Hospital. 
Since the beginning of this investigation the researches of Harding 
and van Wyck,! as well as the work of de Wesselow and Wyatt,’ 
have been published. Harding and van Wyck have shown in a 
series of 10 cases that the assumption that proteins play a réle in the 
causation of preéclampsia is unwarranted. Furthermore. Burger,’ 
proved by giving normal pregnant patients as high as 200 gm. of 
protein daily that the metabolism of these patients did not differ 
from that of nonpregnant patients. The latter conclusion coin- 
cides with our observation in that the nonprotein nitrogen, urea 
nitrogen and creatinin, were always found to be within normal 
bounds in the patients studied. The chief point to be derived from 
the work of de Wesselow and Wyatt is the emphasis with which 
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they urge the exclusion of salt from the diet in preéclamptic patients 
based upon the fact that chlorid excretion is poor. 

Method. In our study of 13 cases of preéclampsia the following 
plan was adhered to:. On admission the patient was put to bed for 
three days and given house diet. A complete physical examination 
was made. The blood pressure was recorded at 9 A.M. and 5 P.M. 
daily. A placebo, consisting of tincture of cardamom compound, 
was prescribed and the following tests and studies'were made: 
Phenolsulphonephthalein test; modified Mosenthal test; routine 
urinary examinations; blood examinations for nonprotein nitrogen, 
urea nitrogen, creatinin, plasma chlorid and the blood Wassermann 
reaction. Apart from the above, the van den Bergh test and the 
blood sugar estimates were made when indicated. The patient’s 
weight was recorded. On the fourth day the patients were placed 
on an unweighed salt-free diet* and allowed the freedom of the ward. 
The urine was collected for twenty-four hours and the chlorid 
content determined in terms of sodium chlorid. 


Case Reports.t—Casre I.—C. W., aged twenty-six years, in the eighth 
month of gestation, was admitted to the Jefferson Hospital Maternity, 
October 5, 1925, complaining of headache, nervousness, dizziness, dyspnea, 
palpitation of the heart and edema of the legs. She had always enjoyed 
good health and had been pregnant three times; 1 child is living and well; 
2 conceptions ended in miscarriages, occurring at the fourth month. Physi- 
cal examination revealed edema of the legs which extended to the knees. 

Laboratory Examination. Hemoglobin, 72 per cent; erythrocytes, 3, 210,- 
000; leukocytes, 7300. Blood chemistry: Sugar, 87; urea nitrogen 
11.45; nonprotein nitrogen, 28.7; creatinin, 1.54; blood chlorids, 429 mg. 
per 100 cc. of blood. Composite urine:. Specific gravity, 1010; occasional 
trace of albumin; occasional hyalin and granular casts and a few pus cells. 
On admission the patient’s systolic blood pressure was 180 mm. and dia- 
stolic 120 mm. 

Subsequent Course. Although the patient was kept in bed for three days 
on a house diet the systolic blood pressure averaged 180 mm. and the 
diastolic 120 mm. On October 11 salt-free diet was instituted and the 
patient was given the freedom of the ward. After twelve days the systolic 
blood pressure gradually dropped to 140 mm. and the diastolic to 90 mm. 
The train of symptoms disappeared, as did the edema of the lower extremi- 
ties. Corresponding with the drop in blood pressure there was a loss of 
weight. On October 23 the patient insisted on leaving the hospital, and 
at that time the urinary chloride output for twenty-four hours was 0.3 gm. 
Two weeks after leaving the hospital the patient had a miscarriage. 


Case II.—W. M. &., aged thirty-seven years, in the seventh month of 
gestation, was admitted to the Jefferson Hospital Maternity, October 13, 
1925; she complained of edema of the face. Her previous health was good. 
She had had 4 children, all living and well. On admission her face was 
edematous. The thyroid gland was definitely enlarged. Otherwise the 
physical examination was negative. 


* By salt-free diet is meant a diet such that the chlorid excretion in the twenty- 
four-hour urinary output does not exceed 1 gm. 

{t Unimportant details of the physical examinations of patients have been omitted 
to conserve space. 
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Laboratory Data. Hemoglobin, 76 per cent; erythrocytes, 4,450,000; 
leukocytes, 6800. Blood chemistry: Nonprotein nitrogen, 19.8; urea 
nitrogen, 10.6; creatinin, 1.4; sugar, 74; blood chlorids, 445.5 mg. per 
100 cc. of blood. Composite urine: Specific gravity, 1010; faint trace of 
albumin; occasional hyalin casts; pus cells, 30 to 40 per low-power field. 
Blood Wassermann test +3. Systolic blood pressure was 156 mm. and 
diastolic was 108 mm. on admission. 

Subsequent Course. Routine treatment as outlined was prescribed. On 
October 23, ten days after admission, and after seven days of salt-free diet 
treatment, the systolic blood pressure was 108 mm., the diastolic 76 mm. 
and the patient was free symptomatically, as well as objectively, from com- 
plaints for which she was admitted. The patient requested her discharge 
from the hospital. She was delivered later by medical students. The 
final note was to the effect that the mother and child were doing well. 


Cass III.—F. McL., aged thirty-three years, a multipara, was admitted 
to the Jefferson Hospital Maternity, October 9, 1925, in the eighth month 
of gestation, complaining of headache, dyspnea, edema of the legs, black 
spots before the eyes, dizziness and slight headache. The patient had 
been married for three years and had been pregnant before, the conception 
terminating in a stillbirth at the seventh month. 

Physical Examination. There was slight edema of the face, the heart 
was slightly enlarged to the left and a mitral systolic murmur was present. 
The feet and ankles were edematous. 

Laboratory Data. Hemoglobin 58 per cent; erythrocytes, 3,590,000; 
leukocytes, 6200. Blood chemistry: Nonprotein nitrogen, 36.58; urea 
nitrogen, 20.68; creatinin, 1.25; blood sugar, 83; plasma chlorids, 566.5 mg. 
per 100 cc. of blood. Phenolphthalein, 25 per cent first hour and 20 per 
cent second hour. Composite urine: Average specific gravity, 1013; 
decided trace of albumin, hyalin casts. Examination of the eye grounds by 
Dr. Heed revealed sclerosis of the retinal vessels. The systolic blood pres- 
sure on admission was 180 mm. and the diastolic 90 mm. 

Subsequent Course. Treatment was followed as outlined. On October 
21, twelve days after admission, the systolic blood pressure was 126 mm. 
and diastolic 68 mm., and the patient was free of all symptoms and objective 
signs complained of on admission, whereupon she insisted upon being 
discharged. 

On November 11 the patient was readmitted and put on salt-free diet. 
During the first two weeks at home the patient followed instructions regard- 
ing the salt-free diet, which was later disregarded. On readmission the 
systolic blood pressure was 168 mm. and the diastolic 100 mm. On Novem- 
ber 19 the blood pressure was ‘134 mm. systolic and 66 mm. diastolic. 
Labor ensued and the patient was delivered by forceps. Rectal anesthesia 
and morphin sulphate, hypodermatically, were employed. The child 
lived ten minutes after delivery. Postmortem, not including the brain and 
spinal cord, revealed the lungs only partially expanded and no evidence of 
toxic degeneration. 

On the day following delivery the patient’s face became edematous again. 
The blood chemistry studies showed marked nitrogenous retention; non- 
protein nitrogen, 92.3; urea nitrogen, 67.15; creatinin 2.8 mg. per 100 cc. 
of blood. Salt-free diet was maintained and on November 27 the blood 
chemistry was reported within normal bounds. On December 3 the chlorid 
estimate in the twenty-four-hour urinary output was reported as 0.264 gm. 
and the blood pressure was 120 mm. systolic and 72 mm. diastolic. The 
patient was discharged from the hospital, December 7, 1925. 


Case IV.—B. B., aged twenty-five years, in the seventh month of gesta- 
tion, was admitted to the Jefferson Hospital Maternity on November 4, 
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1925, complaining of headache and dizziness, which had been present for 
from two to three months, and edema of the legs which became evident 
two weeks before admission. She had had scarlet fever at nine years of 
age, but otherwise her history was negative. Physical examination revealed 
a slight exophthalmus. The thyroid gland was symmetrically enlarged. 
The heart was normal in size and the rate averaged 100 per minute. Edema 
of the legs extended up to the knees. 

Laboratory Data. Hemoglobin, 73 per cent; erythrocytes, 4,050,000; 
leukocytes, 8800. Blood chemistry: Nonprotein nitrogen 24.38; urea 
nitrogen, 9.52; creatinin, 1.41. Blood Wassermann test negative. Phenol- 
phthalein, 40 per cent first hour and 15 per cent second hour. Composite 
urine: Specific gravity, 1008; cloud of albumin; occasional hyalin and gran- 
ular casts; few pus cells. On admission the systolic blood pressure was 
170 mm. and diastolic 110 mm. 

Subsequent Course. Routine treatment as outlined was instituted, and 
the blood pressure remained systolic 168 mm. and diastolic 105 mm. for 
three days following admission. After four days of salt-free diet regime 
the blood pressure dropped to 150 mm. systolic and 80 mm. diastolic. On 
November 13 premature labor ensued and the patient was delivered of twins. 
The first of the twins weighed 4 pounds 8 ounces and is living and well. The 
second of the twins, a stillbirth, weighed 18 ounces and was delivered by 
version forty-five minutes after the first child. The patient was discharged 
on November 28, 1925, the blood pressure at that time being 120 mm. 
systolic and 80 mm. diastolic. The final note was to the effect that mother 
and child were doing well. 


Casz V.—L. D. aged twenty-one years, unmarried, in the ninth month of 
gestation, was admitted to the Jefferson Hospital Maternity on December 
1, 1925, complaining of headache and precordial distress. Physical examina- 
tion: Her face was slightly edematous. The heart was normal in size, 
but the aortic sound was markedly accentuated. 

Laboratory Data. Hemoglobin, 85 per cent; erythrocytes, 4,710,000; 
leukocytes, 9200. Blood chemistry: Nonprotein nitrogen, 24.19; urea 
nitrogen, 10.79; creatinin, 1.21; blood chlorids, 471 mg. per 100 cc. of blood. 
Blood Wassermann test negative. Phenolphthalein, first hour 30 per cent 
and second hour 20 per cent. Composite urine: Specific gravity, 1012; 
trace of albumin and granular casts. Modified Mosenthal test: Specific 
gravity ranged from 1012 to 1026. The eye grounds were normal. Blood 
pressure on admission was 158 mm. systolic and 60 mm. diastolic. 

Subsequent Course. The blood pressure and clinical symptoms were not 
influenced by rest in bed. With salt-free diet the clinical symptoms com- 
plained of disappeared and the blood pressure returned to normal after 
one week. Spontaneous delivery occurred January 2, 1926, resulting in 
the birth of a normal child. The mother and child were discharged in good 
condition on January 18. 


Cass VI.—A. C., aged forty-one years, in the ninth month of gestation, 
was admitted to the Jefferson Hospital Maternity, December 16, 1925, 
in a very restless state; she complained of marked dyspnea, dimness of 
vision and occasional fainting spells. She had had scarlet fever during 
childhood. She had had 8 children, 7 of whom were living. On admission 
her face, hands and legs were markedly edematous, the conjunctive were 
—— gg thyroid gland was slightly enlarged, and the heart was enlarged 
to the left. 

Laboratory Data. Hemoglobin, 80 per cent; erythrocytes, 4.010.000; 
leukocytes, 7000. Blood chemistry: Nonprotein nitrogen, 18.7 urea 
nitrogen, 7.84; creatinin, 1.2. The blood Wassermann test was negative. 
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Phenolphthalein, 20 per cent first hour and 10 per cent second hour. Com- 
posite urine: Specific gravity, 1012; trace of albumin; hyalin casts. 
Modified Mosenthal test: Specific gravity varied from 1010 to 1025. 
Examination of the eye grounds by Dr. Heed revealed the veins slightly 
dilated. On admission the patient’s systolic blood pressure was 210 mm. 
and diastolic 96 mm. 

Subsequent Course. As the patient’s condition was desperate, salt-free 
diet treatment was instituted at once. On the evening following admission 
the systolic pressure was 150 mm. and the diastolic 80 mm. The patient’s 
general condition was improved and the edema had lessened, although this 
was not attributed to the treatment. Two days later the blood pressure 
rose to 190 mm. systolic and 120 mm. diastolic. On the third day after 
admission a phlebotomy was performed and 850 cc. of blood was removed. 
Following this the blood pressure was 180 mm. systolic and the diastolic 
remained unchanged. On December 22, at 6.15 a.M., six days after admis- 
sion, labor ensued, with the birth of a stillborn child. Postmortem exami- 
nation of the child revealed definite evidence of toxic degeneration. 

It is of interest to note that on salt-free diet the patient lost 6 pounds 
during the first four days after admission. 

The diet was maintained throughout the puerperium, which was unevent- 
ful. During this period the urine revealed traces of albumin and occasional 
hyalin casts. The patient was discharged from the hospital on January 5, 
1926, the blood pressure at that time being 144 mm. systolic and 104 mm. 
diastolic. 

It is obvious that on admission eclampsia was imminent in this case. 
Because of salt-free diet it was possible to avoid a Cesarean section, which 
was seriously considered at one time. The phlebotomy did not influence 
the symptoms. 


Cass VII.—S. G., aged twenty-two years, a primipara in the sixth month 
of gestation, was admitted to the Jefferson Hospital Maternity on December 
23, 1925, complaining of headache, dyspnea and generalized edema, which 
had been present for two weeks. The striking feature in the physical 
examination was the generalized edema. 

Laboratory Data. Hemoglobin, 65 per cent; erythrocytes, 3,300,000; 
leukocytes 12,000. Blood chemistry: Nonprotein nitrogen, 27.02; urea 
nitrogen, 11.76; creatinin, 1.38. The blood Wassermann test was negative. 
Phenolphthalein, 25 per cent first hour and 15 per cent the second hour. 
Composite urine: Specific gravity, 1010; distinct trace of albumin; hyalin 
and granular casts. Modified Mosenthal test: Specific gravity varied 
from 1008 to 1018. Eye grounds appeared normal. Blood pressure on 
admission was 192 mm. systolic and 122 mm. diastolic. 

Subsequent Course. After three days in bed on house diet the symptoms 
were not influenced, and the blood pressure remained practically unchanged. 
On salt-free diet and permitting the patient the freedom of the ward the 
clinical symptoms were completely controlled. There was a loss of 8 pounds 
of weight in five days. The blood pressure, however, was little influenced. 
Labor ensued on January 1, 1926, and after sixteen and a half hours, resulted 
in a stillbirth. Salt-free diet was continued during the puerperium, which 
was uneventful, and the patient was discharged from the hospital on January 
14. The blood pressure was 110 mm. systolic and 84 mm. diastolic. Con- 
sent for postmortem examination on the child was refused. 


Cass VIII.—L. W., aged twenty-seven years, in the eighth month of 
gestation, was admitted to the Jefferson Hospital Maternity on February 
3, 1926, complaining of severe headache and dyspnea. She had 3 living 
children and also had had 1 miscarriage. On admission her face was 
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edematous. The heart was enlarged to the left, and the heart sounds 
were both accentuated. 

Laboratory Data. Hemoglobin, 94 per cent; erythrocytes, 4,970,000; 
leukocytes, 9800. Blood chemistry: Nonprotein nitrogen, 19.34; urea 
nitrogen, 6.65; creatinin, 1.42; plasma chlorids, 528 mg. per 100 cc. of blood. 
The blood Wassermann test was negative. Van den Bergh test, negative. 
Composite urine: Average specific gravity, 1012; trace of albumin; 
occasional hyalin casts. Modified Mosenthal test: Specific gravity varied 
from 1012 to 1022. Eye grounds were normal. On admission the systolic 
blood pressure was 150 mm. and the diastolic 112 mm. 

Subsequent Course. The average blood pressure after three days in bed 
and house diet was systolic 156 mm. and diastolic 98 mm. Salt-free diet 
was then instituted. The patient was discharged from the hospital on 
February 20, symptom-free, and the blood pressure was 112 mm. systolic 
and 84 mm. diastolic. The patient was given instructions to follow the 
salt-free diet. 

On February 24 the patient returned to the hospital, and on February 25 
labor ensued, resulting in the birth of anormal child. She was subsequently 
discharged from the hospital in good condition, as was her child. 


Cass IX.—C. P., aged twenty-one years, a primipara, in the eighth month 
of gestation, was admitted to the Jefferson Hospital Maternity on May 20, 
1926, complaining of headache, dimness of vision and edema of the legs. 
The headaches had persisted from the beginning of pregnancy. She stated 
that she had “kidney trouble during childhood.” Physical examination on 
admission: The face was edematous; the heart was normal with the excep- 
tion of a marked accentuation of the aortic sound; the legs were edematous. 

Laboratory Data. Hemoglobin, 64 per cent; erythrocytes, 3,450,000; 
leukocytes, 8300. Blood chemistry: Nonprotein nitrogen, 30.30; urea, 
nitrogen, 13.04; creatinin, 1.6. The Wassermann test was negative. 
Composite urine: Specific gravity, 1008; light cloud of albumin and few 
hyalin casts. Modified Mosenthal test: Specific gravity varied from 1010 
to 1018. The van den Bergh test was negative. The eye grounds were 
normal. The blood pressure on admission was 180 mm. systolic and 120 
mm. diastolic. 

Subsequent Course. Routine treatment as outlined was prescribed. The 
average blood pressure for three days was 178 mm. systolic and 106 mm. 
diastolic. The clinical symptoms remained unimproved. After two days 
on salt-free diet a distinct clinical improvement was noted. On May 28, 
eight days after admission, and after five days of salt-free diet, the blood 
pressure was 130 mm. and 80 mm. diastolic, and all clinical symptoms 
complained of on admission were relieved. From May 28 until June 9, 
when labor ensued, the systolic blood pressure varied from 130 mm. to 170 
mm. and the diastolic from 94 mm. to 112 mm. There was a loss of 11 
pounds in weight from May 23 until the time of delivery, on June 9. Labor 
resulted in the birth of a normal child weighing 7 pounds 2 ounces. Salt- 
free diet was discontinued during the puerperium, but was resumed on the 
eighth day due to the rise of blood pressure and the appearance of albumin 
and granular casts in the urine. On June 26, the patient was discharged 
from the hospital with a normal blood pressure. 


Cass X.—M. McC., aged forty-one years, in the eighth month of gesta- 
tion, was admitted to the Jefferson Hospital Maternity on May 8, 1926, 
complaining of severe headaches, dimness of vision, dyspnea and severe 
precordial distress. The headaches were present from the first month of 
pregnancy. She had had 4 children, all living and well. On admission 
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the patient’s face was edematous; there was a marked pulsation in the root 
of the neck; the heart sounds were markedly accentuated. 

Laboratory Data. Hemoglobin, 80 per cent; erythrocytes, 4,200,000; 
leukocytes, 6000. Blood chemistry: Nonprotein nitrogen, 21.42; urea 
nitrogen, 7.44; creatinin, 1.2. The blood Wassermann test was negative. 
Van den Bergh test, negative. Composite urine: Specific gravity, 1010; 
very faint trace of albumin; occasional hyalin cast. Modified Mosenthal 
test: Specific gravity varied from 1002 to 1010. Examination of eye 
grounds by Dr. Heed revealed slight fullness of the veins. The blood pres- 
sure on admission was 150 mm. systolic and 76 mm. diastolic. 

Subsequent Course. No improvement was noted after three days on the 
outlined plan of treatment. After institution of the salt-free diet, allowing 
the patient the freedom of the ward, the blood pressure dropped to 110 mm. 
systolic and 60 mm. diastolic in one week, with relief from all the clinical 
symptoms complained of on admission. During the first five days while on 
salt-free diet there was a loss of 5 pounds in weight. Labor ensued on July 
4, resulting in the birth of a child weighing 9 pounds 6 ounces. The mother 
and child were discharged from the hospital July 16, in good condition. 


Cass XI.—A. G., a primipara, aged thirty-three years, in the sixth month 
of gestation, was admitted to the Jefferson Hospital Maternity on March 
26, 1926, complaining of severe headache, edema of the face, and attacks of 
vomiting. Although she was married seventeen years, this was her first 
pregnancy. Nausea and vomiting developed during the second month of 
pregnancy and was persistent. The patient’s face was quite edematous. 
The edema became evident two weeks before admission. 

Laboratory Data. Hemoglobin, 80 per cent; erythrocytes, 4,150,000; 
leukocytes, 11,600. Blood chemistry: Nonprotein nitrogen, 18.34; urea 
nitrogen, 5.62; creatinin, 1.72; sugar 90 mg. per 100 cc. of blood. The 
Wassermann test was negative. Vanden Bergh test, negative. Phenol- 
phthalein, 30 per cent first hour and 30 per cent second hour. Composite 
urine: Specific gravity, 1005; faint trace to a cloud of albumin; hyalin casts. 
Modified Mosenthal test: Specific gravity varied from 1002 to 1010. 
Blood pressure on admission was 176 mm. systolic and 98 mm. diastolic. 

Subsequent Course. The patient was placed on a salt-free diet immedi- 
ately on admission since the symptoms were urgent. On April 11, the 
patient was discharged from the hospital free of all clinical symptoms, 
with a systolic blood pressure of 130 mm. and diastolic reading of 90 mm. 
The chlorid excretion for twenty-four hours at this time was below 1 gm. 
It is interesting to note a loss of 9 pounds in weight while on salt-free diet 
treatment. 

On May 19 the patient was readmitted to the hospital, complaining of 
severe headache. The systolic blood pressure was 160 mm. and the diastolic 
100 mm. The nonprotein nitrogen was 28; creatinin 1.8 mg. per 100 cc. 
of blood. The patient was placed on salt-free diet. The clinical symptoms 
improved during the first.three days, and the average blood pressure was 160 
mm. systolic and 100 mm. diastolic. On the fourth day following admission, 
at 9 p.m., the patient was seized with violent epigastric distress, associated 
with excruciating headache. There was a rise of blood pressure to 200 mm. 
systolic and 120 mm. diastolic. Abdominal Cesarean section resulted in 
the delivery of a 2 pound child, which lived four hours. Recovery of the 
mother was uneventful, excepting for occasional epigastric distress. On 
the day following the operation the urea nitrogen was 13.69; creatinin, 1.44; 
plasma chlorid, 671 mg. per 100 cc. of blood. The patient was discharged 
from the hospital four weeks later with a normal blood pressure. 


Case XII.— L. F., aged sixteen years, a primipara, in the seventh 
month of gestation, was admitted to the Jefferson Hospital Maternity on 
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June 29, 1926, complaining of severe headache and dimness of vision which 
had persisted since the second month of pregnancy. On admission it was 
noted that the patient was quite pale, the eye lids were edematous and the 
conjunctive injected. The heart was normal in size. Edema of the legs 
extended several inches above the knees. 

Laboratory Data. Hemoglobin, 58 per cent; erythrocytes, 3,100,000; 
leukocytes, 8600. Blood chemistry: Nonprotein nitrogen, 30.44; urea 
nitrogen, 13.1; creatinin, 1.56 mg. per 100 cc. of blood. The Wassermann 
test was +1. Phenolphthalein, 8 per cent first hour and 20 per cent 
second hour. Composite urine: Heavy cloud of albumin; occasional 
hyalin casts; specific gravity, 1010. Modified Mosenthal test: Specific 
gravity varied from 1004 to 1020. The eye grounds on examination were 
rather pale and the veins were slightly dilated. The blood pressure on 
admission was 132 mm. systolic and 78 mm. diastolic. 

Subsequent Course. The patient demonstrated once more that mere rest 
in bed on a house diet does not influence the course of the symptom complex 
of preéclamptic toxemia. On the contrary, on a salt-free diet the symptoms 
began to improve immediately. There was a drop of blood pressure and 
also a coincident loss of 10 pounds in weight until the time of delivery, 
July 25. 

On July 25, after fourteen hours of active labor, the patient was delivered 
of twins by use of forceps. Ether anesthesia was used. The first child 
weighed 4 pounds and is living and well. The second child weighed 1 
pound and was stillborn. Forty-eight hours after delivery the mother’s 
temperature rose and her condition became alarming. On July 31 Strepto- 
coccus hemolyticus was isolated from the blood stream. Acute endocarditis 
supervened. The patient insisted on leaving the hospital on August 29. 
Death occurred two days later at her home. 


Case XIII.—M. H., aged thirty-eight years, in the ninth month of 
gestation, was admitted to the Jefferson Hospital Maternity on June 23, 
1926, complaining of severe headache, dizziness, dimness of vision and 
precordial distress which had persisted for seven months. She was married 
at sixteen years of age and had had 5 pregnancies, 1 resulting in a stillbirth. 
A note from her physician, Dr. H. B. Ulmer, stated that she “‘was at full 
term and not in very good condition, having a blood pressure hovering 
around 200 mm. systolic and that during and since her. last pregnancy, 
in 1923, her blood pressure averaged 180 mm. systolic.” There was no 
history of hypertension in the family. Physical examination on admission: 
The patient’s expression was one of anxiety; there was edema of the face 
and eyelids; a vigorous pulsation was obvious at the root of the neck; the 
lungs were clear; the apex impulse of the heart was in the fifth left interspace 
12 cm. to the left of the midsternal line; a systolic shock was present; a 
loud systolic murmur was heard at the apex; there was no visible edema 
of the extremities. 

Laboratory Data. Hemoglobin, 82 per cent; erythrocytes, 4,260,000; 
leukocytes, 7400. Blood chemistry: Nonprotein nitrogen, 29.12; urea 
nitrogen, 15.46; creatinin, 1.36. The blood Wassermann test was negative. 
Composite urine: Specific gravity, 1012; albumin, a cloud; occasional 
hyalin and granular casts. The modified Mosenthal test averaged in 
specific gravity 1002 to 1030. The eye grounds revealed nothing abnormal. 
| admission the systolic blood pressure was 180 mm. and the diastolic 
110 mm. 

Subsequent Course. Routine treatment in bed resulted in no improve- 
ment of the clinical symptoms. On salt-free diet, permitting the patient 
the freedom of the ward, there was a striking improvement after three days. 
There was a weight loss of 12 pounds. Labor ensued on July 16, was 
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uneventful, and resulted in the birth of a child weighing 8 pounds 10 ounces. 
The mother was discharged from the hospital on July 25, the blood pressure 
at that time being 110 mm. systolic and 70 mm. diastolic, and her general 
condition good, as was that of her infant. 


CASE XIII TYPICAL OF THE PROGRESS OF EVENTS OBSERVED IN THE 
PATIENTS STUDIED. 


Urine. | Blood pressure. 
Plasma | Blood | 
Date NaCl in NaCl urea 
1926. diet, NaCl, | Total | mg. per |nitrogen| a.m. | “Rak Weight, 
gm. Vol.,| per | NaCl, | 100 cc. | mg. per! | pounds. 
cc. cent. | gm. | 100 ce. | | 
| & | D.| 8 | D. 
June 23 |House |... ... | | eee 180|110} 184 
| diet | 
| 530 | 11.33 | 150} 106/172) 100 
26 | Salt-free 154| 90|144| 84| 1793 
| diet | | 
27 ... |132) 70| 182/110 
28 1000 6.92... ... |150| 100/138! 100 
29 | | 960|0.507/ 4.86 ... ... |140|100|134| 92 
30 | 130} 88/124} 90| 1734 
July 1 610 |0.626/| 3.81 70 
2 270/0.593, 1.60| ... 78 | 110 | 88 
3 250/0.223/0.55| ... ... |130| 90/136! 98) 173 
4 ... |110} 86/122) 90 
5 950 0.169; 1.60)... ... |110) 78/130} 80 
6 | 240/0.136;0.32| ... ... | 90| 60/110} 64] 174 
a 740 0.210) 1.55 | 116| 60/104) 70 
8 | 545 0.85 | 110} 80} 90| 56 
9 | | 615/0.1150.70| ... | ... |...]...]110] 60] 178 
10 | | 465/0.235/1.09| ... ... |120} 80/112] 70 
11 | | 645'0.091; ... ... |120| 78} 90} 58 
12 | | 590/0.169/ 0.99/ ... ... |116| 70/110} 64] 172% 
13 | 690/0.210, 1.44) ... ... |100} 70| 98| 64 
14 | 590 0.181) 1.06| ... ... | 90] 48} 90! 60 
15 525|0.144/ 0.75| .. 100| 68/100| 48 
| 610 |0.111| 0.67 | 150} 80 
28 | 118 70 


* Creatinin, 1.45; nonprotein nitrogen, 23.77. 
+ Labor. 
t Creatinin, 1.36; nonprotein nitrogen, 29.12. 


Comment. Thirteen patients with preéclamptic toxemia were 
studied. ‘Twelve of the mothers are alive. One mother died two 
months following delivery; the cause of death was septic endocardi- 
tis. Of the 15 children there were 2 sets of twins. There was 1 
miscarriage. Four were stillborn. One child whose death was 
not caused by toxemia, as proved by postmortem examination, 
lived for ten minutes after delivery. One child died four hours 
following delivery; it was delivered by Cesarean section, and weighed 
2 pounds. Eight children are living and well. 
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Certain observations have been made in the course of the foregoing 
studies: 

1. The blood pressure as a rule was found to be considerably 
above normal limits. 
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CLINICAL RECORD OF CASE XIII. 


2. The blood pressure was not influenced by rest in bed on a house 
diet. The opposite was true when the patients were placed on a 
salt-free diet, despite the fact that they were permitted the freedom 
of the ward. In every patient under observation there was a drop 
of blood pressure to normal with the exception of Cases VI and VII. 
Although the blood pressure in these 2 patients was not influenced 
there was a decided improvement in the clinical symptoms, together 
with complete disappearance of the edema. 

3. The study of the blood with regard to the nonprotein nitrogen, 
urea nitrogen, and creatinin was always found normal. In nephritis, 
on the contrary, the one phase that stands out in bold relief is the 
blood chemistry. There is a definite retention of toxic nitrogenous 
end products. 
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4, Examination of the blood chlorides proved of no value from a 
standpoint of diagnosis. They were always found within normal 
limits, regardless of the severity of the symptoms and the degree 
of edema. The chlorid content in the twenty-four hour urinary 
output serves as a criterion in the treatment. The success of the 
treatment depends upon maintaining the urinary chlorid output 
not above 1 gm. 

5. The composite urinary analyses of the patients studied had 
shown that there was albumin and casts, either hyalin or granular 
or both, present. On the salt-free diet the patients invariably had 
shown an improvement varying from entire disappearance of the 
albumin, where a heavy cloud was reported on admission, to a 
trace after the patient was on salt-free diet for a few days. Further- 
more, subsequent urinary examination showed a marked diminu- 
tion in the number of casts. 

6. The blood sugar, phenolphthalein excretion, modified Mosen- 
thal tests, and eye ground examinations were made a routine pro- 
cedure, but did not prove to be of any clinical value. 

7. One incident, not without significance, is the loss of weight 
experienced by these patients on the salt-free diet. This loss is 
essentially not a loss of flesh, but due to fluid loss from the tissues. 

Although conclusive deductions as to the value of salt-free diet in 
the treatment of preéclampsia obviously cannot be made from the 
small number of patients observed, yet the employment of this 
method is urged. The results obtained in the treatment of the 
13 patients herein recorded seem to indicate that this method is 
superior to other measures heretofore employed. 
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A STUDY OF ILL EFFECTS FROM LUMBAR PUNCTURE, 
WITH REPORT OF A POSTPUNCTURE FATALITY.* 


By Lester M. Wiener, M.S., M.D., 


ANN ARBOR, MICH. 


A REVIEW of the literature concerning lumbar puncture strikes 
one with the preponderance of attention given the attendant incon- 
veniences and dangers occasionally resulting from the procedure 

* Studies and contribution of the Department of Dermatology and Syphilology 


of the University of Michigan, Service of Dr. Udo J. Wile. Contributed by the 
author to the sixtieth anniversary volume for Dr. Aldred Scott Warthin. 
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over that bestowed upon its diagnostic and therapeutic values. 
Undoubtedly, the tendency to stress its dangers was actuated by 
the early fatalities encountered in the puncture and drainage of 
cases of brain tumor. The first of this series was contributed by 
Fiirbringer,'! who described 3 such cases in publications appearing 
within five years after the description of the technique for diagnostic 
lumbar puncture by Quincke.? 

Twenty years after Fiirbringer’s first reports, Schénbeck* was 
able to collect 71 cases of fatality following lumbar puncture. It 
is highly improbable that the above figures represent even an 
approximate of the total cases up to that time, due to the failure 
to publish these occurrences. In fact, Reichmann‘ suggests that 
only about 10 per cent of the actual cases are recorded. Schénbeck 
presents an interesting analysis’of the fatal cases from the stand- 
point of the type of disease which the patients presented. This 
analysis is substantiated by autopsy findings in the large majority 
of his cases. . 

Of the 71 cases considered by Schénbeck, 37 presented intra- 
cranial tumors, 13 recent cerebral hemorrhages, 7 meningitis of 
various types 4 were uremic, 2 presented cysticercus and 1 echino- 
coccus cysts, 1 acute myelitis, 1 abscess of the cerebellum with 
rupture into the cranial cavity and localized meningitis, 1 a child 
with rickets and pneumonia, 1 with compression of the cervical 
spinal.canal from tumor and 1 with cerebral anemia and pulmonary 
edema following chloroform administration. ‘Two other cases pre- 
sented elongation of the cerebellar processes, producing pressure of 
the medulla against the foramen magnum, | apparently being due 
to severe hydrocephalus, the other presenting only a moderate 
dilatation of a lateral ventricle. 

Of the 7 cases with meningitis, 2 were tuberculous, 2 were puru- 
lent in type with a third accompanied by sinus thrombosis, 1 
pneumococcic and 1 presumably meningococcic in type. Of the 
cases with tumors, 7 involved the cerebellum, 6 the frontal lobe, 
4 the temporal lobe, 1 the occipital lobe, 1 both the frontal and 
parietal lobes, 1 involved the pons, 1 the hypophysis, 1 the internal 
capsule, 5 involved the ventricles, 1 the aqueduct and the remainder 
were in regions less specifically stated. The cases of hemorrhage 
occurred in three patients with ruptured cerebral aneurysms, in 2 
with hemorrhage from apoplexy into the ventricles, in 3 with cases 
of fresh apoplexy, 1 with recurrent fever, the other 2 with nephritis, 
1 case of intradural hemorrhage with hydrocephalus, 1 case in 
which rupture of a vessel in the fossa of Sylvius followed brain 
puncture, 2 cases of skull fracture and 1 case with cerebral arterio- 
sclerosis with suspected hemorrhage without autopsy findings. 

The chronologic relation of the spinal puncture and the death 
of the patient is a markedly variable factor in these cases and 
throughout the series this ranges from simultaneous exitus to death 
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occurring thirteen days after the puncture was performed. Like- 
wise, the amount of fluid withdrawn varied considerably, in some 
cases the needle being withdrawn without the removal of any fluid, 
while in others as much as 75 cc. was drawn off. In 15 cases 5 ce. 
or less was removed. 

In the majority of the cases the patients complained of severe 
headache following the lumbar puncture, later followed by coma 
and respiratory failure. It is apparent from the length of the inter- 
val between the puncture and ensuing death that in the cases in 
which this period was longest the direct relationship between the 
two events must be regarded as questionable. 

Unfortunately in the majority of cases the position of the bulb in 
relation to the occipital foramen and the presence or absence of 
the spinal fluid in normal amounts was not determined at the 
necropsies, which makes the establishment of a direct relation 
between puncture and subsequent death even more difficult. As 
has frequently been pointed out, death in cases of brain tumor may 
be sudden and without apparent immediate cause, and it seems 
entirely probable that in many of these cases the relation is coin- 
cidental rather than one of cause and effect. 

Based on personal experiences, various authorities express widely 
differing opinions as to the advisability of performing a spinal 
puncture in cases of suspected brain tumor. Apparently a major- 
ity of writers accept the conservative viewpoint of admitting an 
element of danger in cases in which brain tumor has been demon- 
strated. Further, a wide divergence of opinion exists as to the 
cause of postpuncture headache. Various authors regard this as 
psychogenetic (Eichelberg and Pfértner®). Kaiser® regards the 
untoward psychic effect in certain cases, as a contraindication to 
lumbar puncture, and states that its ill effects must be compen- 
sated for by the diagnostic benefit to be derived from the procedure. 

Views on the organic causes of postpuncture headache are numer- 
ous, but with a few exceptions are based on the supposition of leak- 
age of the spinal fluid subsequent to the puncture or removal of too 
great a quantity of the fluid. Expressing a different view, Walter’ 
believes the headache to be the result of a reflex from the lumbar 
puncture wound of the dura. Reichmann® believes that hyperemia 
of the meninges due to removal of the fluid is responsible. 

MacRoberts? advances the ingenious theory that the headache is 
due to pressure of the weight of the brain on the basilar meninges 
caused by loss of the water cushion resulting from the lumbar 
puncture, as well as to rise of intracranial venous pressure caused 
by obstruction of the basilar venous plexus by the weight of the 
brain when this water cushion is absent. By this explanation he 
accounts for the orthostatic feature of the headache. He explains 
the headache, in cases where no fluid is removed, on the basis of 
undetected postpuncture leakage. 
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The question as to whether this leakage commonly occurs is a 
much debated one. Weed? and his coworkers showed that particles 
of lampblack injected into the dural cavity of laboratory animals 
later could be found in the extradural soft tissues. Of more interest, 
as regards conditions in the human form, is a communication to the 
author by Dr. H. C. Solomon, who states that he has examined 
Roentgen ray plates taken forty-eight hours after intradural injec- 
tion of lipiodol and that these definitely show that the substance 
has invaded the epidural space, apparently flowing through the 
opening made by the needle employed. Experiments on cadavers 
by Ingvar" showed that methylene blue perfused into the cranial 
cavity ultimately found its way into the epidural space following 
lumbar puncture. In substantiation of this also is the fact that in 
some of the cases reviewed by Shénbeck™ evidence of extensive 
leakage was noted on postmortem examination. 

Opposed to the theory of leakage as a cause of the untoward 
effects of lumbar puncture is the fact that the cerebrospinal fluid 
is known to be rapidly secreted as observed in cases presenting 
abnormal communications between the dural canal and the surface, 
such as in skull fracture. However, in these cases it has been 
pointed out that the fluid is being liberated under conditions of 
greatly reduced intracranial pressure and, therefore, much more 
rapidly than in the normal subject. Be this as it may, it is highly 
probable that a persistently patent puncture wound causes an 
actual disturbance of the equilibrium of intracranial pressure. It 
has been demonstrated by Weed"® and his collaborators that such 
an equilibrium exists between the arterial, venous and cerebrospinal 
fluid systems and that a disturbance in one is compensated by 
changes in the others. In this way, withdrawal of the spinal 
fluid produces meningeal hyperemia, which has been produced arti- 
ficially in laboratory animals (Ossipow"), as well as noted in man. 

As illustrating the possibility of postpuncture leakage of the 
cerebrospinal fluid with fatal termination, the following case is 
presented : 


Case Report.—Mrs. N. F., a switchboard operator, aged thirty-three 
years, divorced, presented herself at the University Hospital, Department 
of Dermatology and Syphilology, on February 16, 1925, for examination 
for syphilis. This condition was first discovered by a local health officer 
by means of a blood test, taken as a result of the patient being referred 
for general examination at the request of a social investigator, whose serv- 
ices had been attracted by the fact that the patient was unable to care for 
her household. In the clinic she complained only of nervousness and ady- 
namia. The family history revealed nothing of value. The marital his- 
tory showed that the patient had been married at the age of eighteen, had 
lived with her husband for eight years, and had then separated. She did 
not know whether her husband had had syphilis. There were five preg- 
nancies. The first resulted in self-induced abortion, while the other four 
terminated normally. These children are considered normal by the patient, 
and were known to have negative Wassermann tests. 
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In her past history she gave the information that she had had measles 
in childhood, but knew of no other definite illnesses. There was no history 
of gonorrhea. Questioning as to the present illness revealed that the 
patient had not suspected the nature of her condition. She had at no time 
noticed a genital sore, nor had she ever noted an eruption, mucous mem- 
brane lesions, nor alopecia suggesting secondary syphilitic involvement. 
For two months before entering the hospital she had suffered from pro- 
gressive weakness manifested in an inability to do her routine work. This 
was accompanied by nervousness and increased irritability, and because of 
the fact that she detained a daughter, aged thirteen years, at home to aid 
in her housework, the investigation mentioned above was ordered. There 
was no history of antisyphilitic therapy in any form. 

Physical examination revealed the patient to be a poorly nourished, 
rather cachectic woman, whose physiologic age was obviously greater than 
her chronologic age. She presented a definite pallor, and the color of the 
skin is best described as sallow. The hair showed a marked absence of 
the normal luster. The pupils were equal in.size and, although slightly 
irregular in outline, reacted normally to light and in accommodation. The 
mucosze were negative except for the generalized pallor. There was a 
generalized average pea-sized lymph adenitis affecting all glands available 
to palpation. The heart and lungs were clinically normal. The spleen 
and liver could not be palpated. The bones and joints presented no 
definite abnormalities. Neurologic examination was negative, except for 
some exaggeration of the tendon reflexes. The routine blood Wassermann 
test was returned as 4+. 

Antisyphilitic treatment was advised, and on the afternoon of February 
18 an intravenous injection of 3 deg. of neoarsphenamin was given. Within 
two hours of this procedure, as is routinely done, a diagnostic lumbar 
puncture was performed and about 5 cc. of fluid withdrawn. Examination 
of this showed 37 lymphocytes per cubic millimeter, with a slight increase 
in the globulin and albumin. The Wassermann test here too was found 
to be 4+ positive. The gold sol curve was 11122110000 and the mastic 
344320. 

Following the puncture, which was performed without difficulty in the 
sitting posture, the patient was immediately confined to bed with the foot 
of the bed elevated for the ensuing six hours. The following morning 
upon sitting up she complained of some dizziness and nausea. Because of 
this she remained in bed and the elevation of the foot of the bed was resumed. 
On the following morning she felt somewhat better and sat up in bed the 
early part of the day. There was still some dizziness, but the nausea had 
disappeared and the patient was able to take liquid food. During the late 
afternoon she became stuporous and examination revealed lateral nystag- 
mus with some spasticity of the extremities and increase in all tendon 
reflexes. However, neither Kernig’s nor Babinski’s signs were obtained 
and there was no rigidity of the neck. The patient became comatose and 
the temperature subnormal. During the last four hours of life the tem- 
perature rose to 101.6°, the pulse to 125 and the respirations to 38. In 
the last half hour the pulse became too rapid to count, the respirations more 
rapid and shallow and the patient died at 1.15 a.m., February 21. A fun- 
dus examination about eight hours antemortem revealed no lesions nor 
choking of the disks. 

During the last hours of the patient’s life she was turned on her side 
several times by the resident physician, in the process of extraction of 
mucus from the throat, and on none of these occasions was any gross 
tumescence of the soft tissues of the lumbar region noted. 

An autopsy was performed about eight hours postmortem and through 
courtesy of the Department of Pathology the following significant positive 


findings are given: 
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Involving the entire lumbar region there was noted a massive tumescence 
about the region in which the puncture had been performed. Examination 
showed this to be due to an infiltration of fluid showing all the character- 
istics of the cerebrospinal fluid. The dural cavity was devoid of demon- 
strable fluid. However, in spite of this finding, a definite wound in the 
dura, as a result of the puncture, could not be found. The central nervous 
system presented marked changes. The spinal meninges showed active 
syphilitic meningitis with characteristic perivascular infiltration. The cord 
showed a syphilitic myelitis. The cerebral meninges showed localized 
thickenings with increased numbers of wandering cells, congestion and 
edema and perivascular plasma cell infiltrations. The brain substance 
showed scattered infiltrations of a similar nature, as well as congestion and 
edema. The choroid plexus showed focal perivascular infiltrations. The 
pituitary revealed in its anterior lobe almost complete replacement by scar 
tissue with persistent remains of atrophic parenchyma, with miliary gum- 
mas in all stages scattered throughout the scar tissue. There was found 
atrophy, passive congestion and parenchymatous degeneration of all 
organs with marked pulmonary edema. The patient’s constitution was 
described as being of the thymicolymphatic, hypoplastic type. 


Clinically, the cause of death in this case is obscure. The degree 
of meningeal as well as spinal and cerebral involvement is entirely 
compatible with life; in fact, as judged by all our diagnostic criteria, 
equally active cases are met with almost daily in whom there is 
little associated disability. That lumbar puncture alone is not 
sufficient to precipitate death in these cases is evident from the 
frequency with which it is done. 

In the Department of Dermatology and Syphilology during the 
past fifteen years some 27,000 lumbar punctures have been per- 
formed, many of them in cases of cerebrospinal syphilis in late 
stages. In this entire group there occurred only the fatality herein 
described, and 1 in which a purulent meningitis developed sub- 
sequently. Vedel® and his coworkers describe a case of death 
occurring four hours after lumbar puncture in a patient who had 
recently had an acute supposedly syphilitic meningitis. Unfor- 
tunately no autopsy was performed. These authors also men- 
tion 2 other cases of death following puncture in patients with 
general paralysis, 1 with syncope and the other with epileptiform 
seizures preceding death. 

That leakage in all degrees may occur is shown by the evidence 
quoted above, and by this case, as well as by many cases of skull 
fracture. Whether leakage alone is sufficient to cause death is not 
a definitely settled question, although the fact that cranial leakage 
does not necessarily do so is well known. 

Spinal leakage is held in a different light by Ingvar,"* and is 
thought of as causing an acute internal hydrocephalus in some 
cases because of the increased secretion of spinal fluid with resulting 
pressure upon the posterior part of the cerebellum and bulb, and 
because of the suction probably exerted upon the brain by the con- 
stantly lowered pressure in the spinal canal. Anatomic evidence 
was not forthcoming in the case here reported to establish it as 
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one in which death was caused by so-called plugging of the bulb 
into the foramen magnum. 

The part played by the pituitary lesion is likewise obscure and, 
while the change in the patient’s general condition can at least be 
ascribed to this in part, ascribing it as a cause of death in this case 
can only rest on conjecture until further investigative work is done 
on the subject. 

Conclusions. 1. Routine lumbar puncture in the syphilitic 
patient is a comparatively safe procedure; death followed puncture 
in a ratio of less than 1 in 13,000 cases in this clinic. Of the 2 cases 
encountered only 1 could be definitely ascribed to the lumbar 
puncture (purulent meningitis). 

2. In addition to aseptic technique, only routine precautions, 
such as subsequent rest in bed with elevation of the foot of the bed 
are necessary in spinal puncture of the syphilitic patient. 

3. The case herein described is one presenting evidence of enor- 
mous postpuncture leakage of the spinal fluid. 

4. The question of the relation of this leakage to the death of the 
patient is complicated by the evidence of syphilitic involvement of 
the central nervous system and by the thymicolymphatic constitu- 
tion. 
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REVIEWS. 


THE PRINCIPLES AND Practice oF ENpocrINE MepicinE. By 
NaTHANIEL BERKELEY, Pu.D., M.D., Attending Physi- 
cian at the Good Samaritan Dispensary, New York; and one-time 
Director of the Laboratory of Experimental Medicine, Cornell 
University Medical College. Pp. 368; 56 engravings and 4 
colored plates. Philadelphia: Lea & Febiger, 1926. Price, $4.50. 


THE chief value of this book lies in the fact that the writer’s dis- 
cussion of endocrine disorders is based upon the fundamentals of 
anatomy, physiology, and animal experimentation. This makes the 
work convincing, and gives the reader a sense of security, a state of 
mind not often aroused by the customary presentation of the sub- 
ject. In the present uncertain state of our knowledge of endocrine 
diseases it is good to have the few established facts clearly stated 
as they are here. The writer is widely read, too, in the literature 
of his subject. Though condensed in form, the work is comprehen- 
sive in scope. Its sanity and intelligence make it a desirable volume 
for the practitioner’s library. T. M. 


ELEMENTARY BACTERIOLOGY AND PROTOZOOLOGY FOR THE USE OF 
Nurses. By Hersert Fox, M.D., Director of the William 
Pepper Laboratory, University of Pennsylvania. Fourth edition 
revised. Pp. 242; 24 illustrations. Philadelphia: Lea & Febiger, 
1926. Price, $2.50. 


‘Tuts well-known book appears again in its newest edition altered 
to suit the ever growing scientific world yet in its essence much the 
same. Some chapters have been entirely rewritten as that on the 
“Relation of Bacteria to Disease and Immunity,” others scarcely 
touched. 

The binding is uniform with the series of which it is a part. Unfor- 
tunately the paper used is highly glazed making the text trying to 
read. This book has already found its place in the teaching of 
student nurses. M. N. 
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THE DisEASES OF INFANTS AND CHILDREN. By J. P. CrozEr 
Grirritu, M.D., Pu.D., Professor of Pediatrics in the Graduate 
School of Medicine of the University of Pennsylvania, and A. 
GRAEME MitcHetit, M.D., Professor of Pediatrics, College of 
Medicine, University of Cincinnati. Second edition, reset. Two 
octavo volumes. Pp. 1715; 461 illustrations, including 20 plates 
in colors. Philadelphia and London: W. B. Saunders Company, 
1927. Price, $20.00 net. 


Tuts widely-known text has been rewritten with the aid of a 
coauthor to include the many important advances made in pedia- 
tric medicine since the original edition appeared eight years ago. 
This has enlarged the book from 1540 pages to 1845 pages including 
index. 

The section on infant feeding, so important a part of any book 
on Pediatrics, has been enlarged, and discusses simple dilution 
feeding, acid milks, concentrated feeding and the Pirquet system. 
The chapter on the diet after the first year has happily been doubled 
in size. The newest researches on rickets and on scarlet fever are 
covered in the text. 

This book occupies a position between that of a student text and 
that of a system of pediatrics. Its compactness adapts it to the 
practitioner’s desk, while its wealth of reference commends it to the 
pediatrist of experience. One will find in this book either that for 
which he looks, or will find reference to an especially complete 
article upon the particular subject. To facilitate such search, a full 
index to both volumes has been included in each. The reviewer is 
particularly impressed by the completeness, clarity and order of 
this index. Another valuable feature is the frequency of cross 
reference within the text. 


A TextTsook or Empryotocy. By Harvey E. Jorpan, A.M., 
Pu.D., Professor of Histology and Embryology, University of 
Virginia, and James E. Kinprep, M.A., Pu.D., Associate Pro- 
fessor of Histology and Embryology, University of Virginia. 
Pp. 613; 473 figures and 31 plates. New York: D. Appleton 
& Co., 1926. 


Tuts volume is the outcome of eighteen years of experience in 
teaching embryology to medical students, and gives a well-balanced 
account of the normal developmental processes in mammals, with 
special reference to the human organism. Where gaps exist in 
our knowledge of human development, as during the first three 
weeks, material derived from comparative embryological sources 
is utilized. Frequent references are made to conditions of abnor- 
mal development, and their explanations discussed. Special chap- 
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ters are devoted to sex determination, the recapitulation theory, 
teratology and eugenics. At the end brief laboratory exercises are 
given on spermiogenesis, fertilization and cleavage, as well as on 
early stages of pig and chick embryos, with illustrative drawings. 
The book is written in an interesting style, and contains much 
well-selected data, indicating a thorough survey of modern litera- 
ture. The illustrations are numerous and detived from a great 
variety of sources. This account of the important phases of 
embryology will be helpful not only to the student, but also to the 
practitioner who has developmental problems to solve. W. A. 


ULTRAVIOLET Rays IN GENERAL’ Practice. By W. ANNANDALE 
Troup, M.C., M.B., Cu.B. (St. ANDREws). Pp. 59; 12 illus- 
trations. London: H. K. Lewis & Co., Ltd., 1926. Price, 
4/6 net. 


OBSERVATIONS covering eighteen months with a new therapeutic 
agent in a limited number of cases under the eye of one observer 
seems too restricted in its scope to warrant the passing of final 
judgment upon it. 

_ A preliminary report might have covered the subject fully. 
& 


Tue NorMat AND How To KEEp NorMAL IN MIND AND 
Morais. By B. Sacus, M.D., Neurologist, Mt. Sinai Hospital, 
New York. Pp. 105. New York: Paul B. Hoeber, Inc., 1926. 
Price, $1.50. 


Tuis is a very readable little book on a very vital topic, written 
by one of mature judgment. While the author does not decry all 
the newer ideas brought out in the study of child guidance, he does 
not accept Freud’s teachings and makes a plea throughout the entire 
book for the application of rules of common sense. It is a book 


that can be placed in the hands of parents; it can be understood by 
all. N. W. 


CLINICAL EXAMINATION OF THE NERVous SysTEM. By G. H. 
Monrap-Kroun, M.D., Professor of Medicine in the Royal 
University, Oslo. Third edition. Pp. 201; 52 illustrations. 
New York: Paul B. Hoeber, Inc., 1926. Price, $2.50. 


TuE author enters into the spirit of examinations and gives us 
a work unhampered by impertinent matter. Psychoanalysis is 
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included but not in the Freudian sense of “digging up one or more 
supposed suppressed ‘complexes’.” The new material embraces 
pharmacological tests of the vegetative nervous system, pilomotor 
and postural reflexes, cisterna magna puncture and the employment 
lipiodol injections in Roentgen ray studies. Except for the absence 
of fibrositis and its relation to neuralgia and neuritis, the book 


defies criticism. N. Y. 


PRINCIPLES AND PRACTICE OF ORALSuRGERY. ByS. L. SItveRMAN, 
D.D.S., F.A.C.D., Clinical Professor of Oral Surgery, Atlanta- 
Southern Dental College; Associate Professor of Surgery (Oral), 
Emory University, School of Medicine; formerly Special Lecturer 
on Oral Surgery, Columbia University, New York City; Oral 
Surgeon to the City (Grady) Hospital, Scottish Rite, Piedmont 
and St. Joseph Hospitals; Consulting Oral Surgeon to U. S. 
Veterans’ Hospital, Atlanta, Ga. Pp. 326; 280 illustrations. 
Philadelphia: P. Blakiston’s Son & Co., 1926. Price, $6.00. 


TuE title of this new book is misleading. One expecting a more 
comprehensive work is disappointed. The principles of surgery are 
scarcely touched upon, while the simple procedure of Hilton’s 
method of opening an abscess is illustrated by several life-sized 
photographs. 

Bickham’s Surgery is the source of many artistically correct 
operations on the tongue—operations seldom or never used at the 
present time. 

Roentgen ray, radium and electrothermic methods are given 
scant courtesy. 

In outlining treatment of fractures of the jaw wiring of the teeth 
alone is sanctioned. Gilmore’s work is ignored. Intermaxillary 
and interdental splints are mentioned only to condemn them. 

The chapter on speech training was written by Dr. G. Hudson 
Makuen, who died in Philadelphia five years ago. 

The book adds little to the literature on oral surgery. 

M. D. 


oR DISEASE AND Evotution. By Burton PETER Tuom, 
M.D. Pp. 107. New York: E. P. Dutton & Co., 1926. 


UNRELATED to that journal which so well popularizes modern 
medicine for the laity, this latest namesake of the goddess of health 
discusses in the “Today and Tomorrow Series” the nature of 
disease “as an element in biologic evolution and its sociologic effect 
on the progress of civilization.’ Illustrative incursions into paleo- 
pathology, bacteriology, immunity cancer research and so. forth 
pave the way to the conclusion that “per ardua (or is it aspera?) ad 
astra,” the golden age is yet to come. 
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PNEvuMoconiosis By Henry K. Pancoast, M.D., 
Professor of Roentgenology, University of Pennsylvania; Roent- 
genologist to the University Hospital, Philadelphia; Consulting 
Physiologist to the United States Bureau of Mines and so forth; 
and EvGEnE P. Penpererass, M.D., Associate in Roentgenology, 
University of Pennsylvania; Assistant Roentgenologist to the 
University Hospital, Philadelphia. Pp. 186; 23 illustrations. 
New York: Paul B. Hoeber, Inc., 1926. Price, $4.00. 


Tue word-rich, the thought-poor group of medical writers does 
not number among its members the authors of this splendid mono- 
graph. It is short, complete and concise. The flow of thought is 
rapid and clearly expressed. Words are not wasted. 

Special mention must be made of the chapter on pathology. 
Having once grasped the mechanics of the processes resulting in 
pneumoconiosis (silicosis), which is well presented, the interpreta- 
tion of the roentgenographic changes is facilitated and rendered 
rational. 

The Roentgen ray film reproductions are well chosen and cover 
the subject thoroughly. The three stages are clearly shown and 
differentiated, while considerable attention is given to “coincident 
tuberculosis.” The importance of this infection to the individual, 
his associates and employers, as evidenced by the Workmen’s 
Compensation Laws of Great Britain and South Africa, is carefully 
considered. 

One of the most excellent parts of this monograph is the résumé 
accompanying each film reproduction. ‘It contains an abstract of 
the case history and the roentgenographic interpretation. For the 
student this is invaluable, while others will find it a storehouse of 
information. P.S 


AN INTRODUCTION TO THE PRACTICE OF PREVENTIVE MEDICINE. 
By J. G. Firzceratp, M.D., LL.D., F.R.S.C., assisted by PETER 
GILLesPIE, M.Sc., C.E., M.E.I.C., and H. M. Lancaster, B.A., 
Sc.D. Second edition. Pp. 792; 130 illustrations. St. Louis: The 
C. V. Mosby Company, 1926. Price, $7.50. 


_ THERE has been a general revision of the different sections of the 

book. Much of the material contained in appendices in the first 
edition has been incorporated in the appropriate chapters. 

The advances in knowledge of the communicable diseases, especi- 
ally in scarlet fever, have been incorporated. The use of charts 
helps to emphasize important phases of the subject. Each chapter 
has appended an extended list of references which enable the 
student to consult other important texts. 

The book is designed especially to meet the needs of students 
pursuing a practical course in preventive medicine. D. B. 


866 REVIEWS 


THe Lire anD Time oF Apotr KussmauLt. By THEopore H. 
Bast, Pu.D., Associate Professor of Anatomy, University of 
Wisconsin Medical School. Pp. 131; 5 illustrations. New York: 
Paul B. Hoeber, Inc., 1926. Price, $1.50. 


A SYMPATHETIC account of a great clinician, with an illuminating 
picture of German medicine in midnineteenth century, reprinted 
from the Annals of Medical History. The important connections 
between Kussmaul (an etymologic descendant of Oribasius) and 
the ophthalmoscope, esophagoscope, stomach tube, periarteritis 
nodosa, Kussmaul’s dyspnea and the pulsus paradoxus are sketched, 
and a summary of his literary works given in the form of an 
appendix. E. K. 


THe MEANING OF DisEase. By A. Waite, M.D. Pp. 220. 
Baltimore: The Williams & Wilkins Company, 1926. Price, 
$3.00. 


On the basis that medical thought has too long been chiefly 
analytical, the author feels that the time is ripe to formulate a 
theory of disease by synthetic philosophizing.: He considers 
disease as the conflict in the animal organism between the action of 
various harmful agents and the effort of the organism to return to 
a normal condition. Believing in the essential creativeness of 
thought, he does not “hesitate to use speculation, hypothesis and 
theory in his synthesis;” but to those more accustomed to advance 
by observation and experimentation, as well as by thought, the 
book will present a deal of hard reading, without, in the reviewer’s 
opinion, a corresponding advance in our knowledge of the problem 


of disease. E. K. 


DiIsEASES OF WomMEN. By Harry S. Crossen, M.D., F.A.C.S., 
Professor of Clinical Gynecology, Washington University Medi- 
cal School. Sixth edition. Pp. 1005; 934 illustrations. St. 
Louis: The C. V. Mosby Company, 1926. Price, $11.00. 


WHEN the present reviewer had the privilege of reviewing a 
previous edition of this work, he stated that he considered it one 
of the best textbooks in its field. After reading the present edition 
he has no reason to change that opinion. As evidence of how this 
book has been brought up-to-date, may be mentioned the inclusion 
of work on the use of iodinized oil in gynecologic diagnosis, which 
only appeared in current medical literature four months previously. 
This book will be of real value in the library of the student or 
practitioner. F. B. 
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PRACTICAL SURGERY OF THE JOSEPH Price Hospitat. By JAMES 
WituiamM Kennepy, M.D., F.A.C.S., Surgeon to the Joseph Price 
Hospital, Philadelphia. Pp. 861; 129 illustrations. Phila- 
delphia: F. A. Davis Company, 1926. Price, $10.00. 


To those who remember the unique character of the late Joseph 
Price, this book will be welcomed as a memorial, particularly the 
introductory biographic sketch and the short section of Price’s 
epigrammatic sayings which ends the volume. So much for its 
sentimental value. As to its value as a scientific contribution, 
this is a dangerous book to place in the hands of students or young 
practitioners, but will be read by experienced surgeons with interest, 
though in many places not with approval. It is poorly written 
and shows lack of careful revision with regard to spelling and 
grammatical construction. 


CAVERNOUS SINUS THROMBOPHLEBITIS AND ALLIED SEPTIC AND 
TRAUMATIC LESIONS OF THE BASAL VENOUS SINUSES, A CLINICAL 
Stupy oF BLoop StreAM INFEcTION. By WELLS P. EaGLeTon, 
M.D. New York: The Macmillan Company, 1926. 


Tus is a valuable monograph, based on the author’s personal 
experience with one of the most difficult problems in intracranial 
surgery. The author has for many years been one of the foremost 
Americans working in this field, and this book is the expression of 
his views with a detailed report of the cases and so forth on which 
they are based. He believes that by far the larger number of cases 
of brain abscess and meningitis are caused by the infective process 
travelling by way of an infective retrograde thrombophlebitis, and 
not by direct extension of the suppuration. The latter has become 
progressively rarer with the advent of early attack on the primary 
focus in the mastoid or accessory sinuses. He emphasizes the fact 
that the only chance for the operative relief of these cases rests on 
early diagnosis and prompt surgical intervention, followed by vac- 
cine or serum therapy. ‘The diagnosis between a cavernous sinus 
thrombophlebitis of acute onset, and one of slow onset progressing 
gradually, is of great importance, as the latter frequently does no 
present the chemosis of the orbital tissues and other classical 
symptoms associated with the condition. The points in the diag- 
nosis between thrombophlebitis, brain abscess and meningitis are 
well brought out, and frequent blood cultures are advised to detect 
or eliminate blood stream infection. Attention is directed to the 
phenomenon, so often seen of apparent wellbeing in a patient with 
blood stream infection. The author regards a positive blood cul- 
ture as absolutely diagnostic of phlebitis of a large sinus. The 
book is an important contribution on a subject of the utmost interest 
to otologic surgery. 


868 BOOKS RECEIVED 


A Primer For Diasetic Patients. By Russet, M. WILDER, 
M.D., Section on Nutrition, Division of Medicine, Mayo Clinic. 
Third edition, reset. Pp. 134; 4 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1927. Price, $1.50. 


Tuis little manual will no doubt be found a useful adjunct to the 
physician’s instructions to his diabetic patients. One is tempted, 
however, to criticise the instructions for insulin administration; 
doses of equal size before each meal being recommended, instead of 
giving proportionately more before breakfast, when the blood sugar 
is highest. The recommendation of a proprietary brand of digitalis 
to be given intramuscularly in treating acidosis and coma might 
also be criticized. J. A. 


BOOKS RECEIVED. 


Diseases of the Digestive Organs. By Cuartes D. Aaron, Sc.D. 
M.D., F.A.C.P. Fourth edition. Pp. 927; 257 illustrations. 
Philadelphia: Lea & Febiger, 1927. Price, $11.00. (To be 
reviewed later.) 

History of Cardiology. By Louis FauGcrres Bisnop, M.A., M.D., 
Sc.D.; F.A.C.P. Pp. 71; 12 illustrations. New York: Medical 
Life Press, 1927. Price, $5.00. (To be reviewed later.) 

Immunity in Syphilis. By ALAN CoEesnEy, M.D. Pp. 85. Balti- 
more: Williams & Wilkins Company, 1927. Price, $2.50. (To 
be reviewed later.) 

The Elements of General Zoélogy. By Wriit1am J. Daxtin, D.Sc. 
Pp. 496; 252 illustrations. New York: Oxford University Press, 
American Branch, 1927. Price, $4.00. An “elementary textbook 
on animal biology” in which mammals play but a small part. 

Trabajos y Publicaciones de la Clinica del Prof. Pedro Escudero. 
Pp. 426; 6 illustrations. Buenos Aires, El] Ateneo, 1925. An 
interesting and useful publication even to those but slightly 
acquainted with Spanish. 

The Harvey Lectures 1925-1926. Delivered by F. R. Nacer, M.D., 
JoHN H. Winturop, M.D., Warren H. Lewis, M.D., Epwin B. 
Wison, M.D., Knup Faser, M.D., B. Brouwer, M.D., and 
J. B. Cori. Pp. 250; illustrated. Baltimore: Williams & 
Wilkins Company, 1927. Price, $4.00. 

Examination of Children by Clinical and Laboratory Methods. By 
ABRAHAM LEvinsON, B.S., M.D. Second edition. Pp. 192; 85 
illustrations. St. Louis: C. V. Mosby Company, 1927. Price, 
$3.50. (To be reviewed later.) 
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Mother and Unborn Child. By Raynor MEaker. fp. 
209; 22 illustrations. Baltimore: Williams & Wilkins Company, 
1927. Price, $2.50. (To be reviewed later.) 

The Psycho-pathology of Tuberculosis. By D.G. MactEop Munro, 
M.D., C.M., M.R.C.P. (Epin.). Pp. 92. New York: Oxford 
University Press, American Branch, 1927. Price, $1.75. (To be 
reviewed later.) 

A Practical Treatise on Diseases of the Skin. By Ottver S. 
Ormssy, M.D. Third edition. Pp. 1262, 524 illustrations. 
Philadelphia: Lea & Febiger, 1927. Price, $11.00. (To be 
reviewed later.) : 

Thought and the Brain. By Henri Préron. Translated by C. K. 
OaGpEN. Pp. 262; 20 illustrations. New York: Harcourt, Brace 
& Co., 1927. Price, $4.00. (To be reviewed later.) 

Elements of Hygiene and Public Health. By Cuartes Porter, 
M.D., B.Sc., M.R.C.P. (Eprn.). Second edition. Pp. 425; 98 
illustrations. New York: Oxford University Press, American 
Branch, 1927. Price, $4.50. A sound useful book for the under- 
graduate. Not to be confused with larger works of greater merit. 

Management of the Sick Infant. By LANGLEY Porter, B.S., M.D., 
M.R.C.S. (Ene.) and E. Carter, M.D. Pp. 726; 
73 illustrations. St. Louis: C. V. Mosby Company, 1927. Price, 
$8.50. (To be reviewed later.) 

The Tired Child. By Max Senam, M.D., and GRETE SenaM, Pu.D. 
Pp. 342; 20 illustrations. Philadelphia: J. B. Lippincott Com- 
pany, 1927. A discussion of the “various conditions acting 
; to produce chronic fatigue in infancy and childhood” 
and how to prevent or remove their evil consequences. 

The Fifth Avenue Hospital Clinics. Pp. 336; 67 illustrations. New 
York: Paul B. Hoeber, Inc., 1927. Price, $5.00. 

Saving Eyesight after Mid-life. By Joun Hersert Waite, M.D., 
S.M. Pp. 48; 6 illustrations. Cambridge: Harvard University 
Press, 1927. Price, $1.00. (To be reviewed later.) 

Symbionticism and the Origin of Species. By Ivan E. WALLIN, 
Sc.D. Pp. 171. Baltimore: Williams & Wilkins Company, 
1927. An exposition of the unqualified view that mitochondria 
are microérganisms symbiotically united to the cell with specula- 
tions on the changes that such a theory imposes on heredity, 
evolution, cell structure, etc. 

Medical Science for Everyday Use. By Warren SuIE.ps, A.B., 
M.D. Pp. 178. Philadelphia: Lea & Febiger, 1927. Price, 
$2.00. (To be reviewed later.) 
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Mineral Salt Content of the Blood in Disease.—A. S. BLUMGARTEN 
and GrorGE RoupEenBurG (Arch. Int. Med., 1927, 39, 372) report upon 
the mineral salt content in the blood in disease and have brought out 
some interesting figures as a result of their studies. Sodium makes up 
40 to 55 per cent of the mineral salt content of the blood; potassium 
35 to 45 per cent; calcium 2 to 3 per cent and magnesium 1 to 1.5 per 
cent. The total salts are from 250 to 300 mg. per 100 cc. Sodium and 
potassium have a certain reciprocal relationship whereby when one is 
increased, the other diminishes. In cancer, leukemia and purpura 
hemorrhagica there is associated quite a marked disturbance of the 
circulating mineral salts. In cancer the magnesium was very low, as 
was the calcium. In leukemia and purpura hemorrhagica the potas- 
sium content was low. Chronic nephritis showed a high sodium and 
low calcium. High magnesium figures were found in arteriosclerosis 
and in old individuals. 

An Experimental Investigation as to a Possible Etiologic Relationship 
of Monilia Psilosis to Pernicious Anemia. A Control of E. J. Wood’s 
Work.—One of the theories of the causation of sprue has been the growth 
within the intestinal tract of Monilia psilosis. This theory has been 
advanced and upheld largely by Ashford and has not been concurred 
in by many of the workers in tropical sprue in this country and Europe. 
Sprue is a disease which is closely akin to pernicious anemia in many 
of its manifestations, more particularly in the character of the blood 
picture. Acting on the hypothesis that sprue and pernicious anemia 
may be etiologically identical and that sprue is caused by a monilia, 
E. J. Wood recently published in the AMERICAN JoURNAL OF MEDICAL 
ScIENCES an interesting and thorough, clinical and experimental 
study of the two conditions. It is his belief, as a result of his studies, 
that the yeasts have hemolytic action on the blood and are responsible 
for the anemia that is recognized as pernicious anemia and which is 
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found in sprue. A. S. Wartruin (Ann. Clin. Med., 1927, 5, 808) has 
attempted to repeat Wood’s experiments and was completely unable 
to do so. The author was not able to develop an anemia in any of his 
experimental animals nor was he able to show that any pathologic 
changes were produced in animals by any of the three strains of Monilia 
psilosis that he used. It is interesting to note the complete variation 
in the results of the two studies. It might be suggested that strains 
of monilia grown from the feces of cases of pernicious anemia might 
have a totally different biologic reaction when implanted in experi- 
mental animals than the strains which have been passed down in labora- 
tories by repeated transference of culture. Variations in the virulency 
of bacteria as a result of repeated subcultures is well known. Perhaps 
in this fact lies the explanation for the action of these yeasts that have 
just been studied. 

Sickle Cell Anemia: Report of a Case Greatly Improved by Splenec- 
tomy. Experimental Study of Sickle Cell Formation.—It is an inter- 
esting observation that in any of the sciences when something is once 
pointed out, a large number of similar instances are found to occur. 
Such is the case with sickle cell anemia. Originally thought to be a 
condition which was extremely rare, it is now found that this disease is 
quite frequent, some estimating that the peculiar sickle cell red cell 
may be found in from 1 to 2 per cent of the negro population. E. V. 
Haun and E. B. Gruiespre (Arch. Int. Med., 1927, 39, 233) report a 
case of sickle cell anemia and, furthermore, report a series of experi- 
ments which they undertook to determine the cause and pathogenesis 
of the condition. They found that in individuals with a sickle cell trait, 
the red corpuscles are transformed into sickle cells in vitro as a result 
of asphyxiation and that the sickle distortion is a reversible phenomenon. 
Oxygen and carbon monoxide will cause the cells to come back to normal 
shape. They advance the hypothesis that the sickle form is stable 
when hemoglobin is dissociated, and that the discoid form is stable 
when the hemoglobin is combined. They believe that the only specific 
cause for active sickle cell anemia is the hereditary anomaly of the red 
cells. A patient with this type of anemia is greatly improved by splenec- 
tomy. 

10,300,000 Vaccinations for Smallpox without One Single Reported 
Case of Syphilis——A note has been published by SuRGEoN GENERALS 
IRELAND, Stitt and CumMING (Science, 1927, 65, 372) which is deserv- 
ing of wider spread dissemination than it probably will receive from 
this source of publication. This note has to do with the large number 
of men who have been vaccinated against smallpox in the United States 
Army, Navy and Public Health Service, and is written for the purpose 
of combating false statements that are being circulated among the 
laity in which it is recounted that vaccination often causes syphilis. 
The very large number of vaccinations that have been performed by 
the several services of the United States Government without one 
patient ever developing syphilis as a result of vaccination should do 
much to ease the mind of the general public and will be a valuable 
argument for members of the medical profession, who of course are 
aware that the disease is confined to the human species and that there- 
fore calf vaccines cannot transmit the disease. 
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Carcinoma of the Mouth: Types and Degrees of Malignancy.— 
Bropers (Am. J. Roent. and Rad. Therap., 1927, 17, 90) states that the 
mouth, like the urinary tract, is lined with a protective covering of 
epithelium in contradistinction to the gland or secretory epithelium of 
the gastrointestinal tract. Carcinomas that arise from the regenera- 
tive cells of the protective epithelium of the mouth are far more numer- 
ous than those that arise from the regenerative cells of the gland 
epithelium, which naturally incites more interest in the former group. 
From a practical standpoint there are, therefore, two general groups— 
epitheliomas from the protective epithelium and adenocarcinomas from 
the gland epithelium. The first group (epitheliomas), depending on 
the manner of cell differentiation, is divided into squamous-cell epitheli- 
oma, basal-cell epithelioma, melanotic epithelioma, nonmelanotic mela- 
noepithelioma, adamantine. epithelioma or adamantinoma and mixed 
epithelioma. The second group (adenocarcinoma), depending on the 
manner of cell differentiation, is divided into colloid or mucoid car- 
cinoma, pseudomucinous carcinoma and so forth. The descriptive 
terms complicate instead of simplify the terminology by converting 
descriptive terms into entities, as a number of these terms may be 
applicable to one type of carcinoma. The so-called mixed tumor is 
nothing more than an adenocarcinoma that has cartilage and some- 
times bone around its cells for protection of the host. As regards the 
cause of carcinoma, all writers lay great stress on irritation. The 
author believes that irritation plays the lesser and heredity the greater 
part in the cause of spontaneous cancer. One cannot ignore the great 
influence of heredity in the face of the facts elicited in the epoch-making 
work of Maud Slye. The author appends an interesting method of 
grading malignancy in this excellent classification. 


Large Ureteral Calculi.—Briaes (Urol. and Cutan. Rev., 1926, 30, 
702) says that the rapid growth of stones is not especially remarkable, 
since experience teaches us thatoftentimes stones in the ureter, as well 
as in the bladder, increases rapidly in size. Large ureteral calculi 
sometimes cause no symptoms for a long time and even if there are 
symptoms they do not necessarily suggest the urinary tract. The 
author states that it might be well to emphasize the importance of 
suspecting diverticulum of the bladder in the any patient under fifty 
years of age, who in the absence of stricture, stone or rectal enlargement 
of the prostate suffers from symptoms of prostatism. 
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Bronchography.—SincErR (Arch. Surg., 1927, 14, 167) writes that the 
value of bronchography lies in the definite mapping out of lung struc- 
ture, either normal, or altered by pathologic conditions. It requires 
considerable experience to be able to interpret these shadows, especially 
with so dense and so opaque a substance (iodized oil, 40 per cent). 
True interpretation will be made in conjunction with the physical signs 
and history. Many dense shadows in the roentgenogram may be 
tumor masses, collapsed lung tissue or cavities filled with secretion. 
The opacity of the iodized oil (40 per cent) when introduced into the 
lungs of these patients will often give startling pictures of pathologic 
conditions that were not suspected. This method should not be used 
in any case where simpler methods can be used. It does, however, show 
excellently the bronchial tree with abnormalities present, and when 
properly used it is harmless. The author describes various methods 
for patients of different ages. The author gives five methods of 
technique. Approximately from 20 to 40 cc. of the oil must be used 
to produce suitable roentgenograms. The intratracheal method is 
described here. Beforehand the patient is given } gr. of morphin and 
the larynx is then thoroughly anesthetized with a 20 per cent solution 
of cocain. One must wait five minutes or more until the cough reflex 
is entirely abolished. The oil is then introduced intratracheally through 
a tracheal catheter. The oil is slightly warmed before being forced 
into the catheter. 


Thyroiditis Accompanied by Hyperthyroidism.—BrenizeEr (Ann. 
Surg., 1927, 85, 339) states that experimental evidence shows that the 
thyroid can become infected by direct injections of small masses of 
tubercle bacilli, just as other organs, the spleen, kidneys and testicles, 
can become infected. The susceptibility of the thyroid for tuber- 
culous infection is less than in the other named organs. This evidence 
would go to prove the possibility of a bacterial invasion of the thyroid 
by way of the blood route. The author’s reported cases strongly indi- 
cate direct bacterial invasion by contact and possibly by the lymphatic 
route. Thyroiditis is rare however; probably 0.5 to 1 per cent of all 
operative material and 0.25 to 0.5 per cent of all observed clinical cases. 
The two most frequently proven types of inflammation are tuberculous 
and woody thyroiditis. Syphilitic thyroiditis certainly occurs. Non- 
specific thyroiditis has shown its bacterial cause in some suppurating 
cases. Hyperthyroidism may accompany any type of thyroiditis at 
any stage—usually the subacute stage. The relation in tuberculous 
thyroiditis is striking. Most cases of nonspecific and woody thyroiditis 
finally become hypothyroid whether operated upon or not. Cases of 
tuberculous thyroiditis operated upon have given the best functional 
lasting results. Syphilitic thyroiditis has been relieved with appro- 
priate treatment. Therefore, the more slowly progressive and destruc- 
tive type of inflammation is more apt to be accompanied pathologically 
by hyperplasia and signs of hyperthyroidism and is more apt to give 
better functional results after operation. The usual amount of thyroid 
should not be removed even in tuberculous thyroiditis, for at least 1 
case out of 13 has resulted in myxedema. 
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The Absorption of Calcium from the Intestinal Tract of Human 
Subjects: the Influence of Foods.—Ror and Kaun (J. Am. Med. 
Assn., 1927, 88, 980) feel that their experiments are not to be inter- 
preted as indicating that the calcium of foods is not readily absorbed. 
Their studies were concerned with the absorption of calcium when large 
quantities of calcium salts were ingested with and without foods. 
It had been shown previously by others that the average calcium require- 
ment of an adult is 0.45 gm. a day. This amount is absorbed over a 
period of twenty-four hours and absorption is accompanied by excretion 
in like degree, since, in the adult, there is little if any calcium storage. 
Under normal dietary conditions the serum calcium concentration at 
any time during the absorptive period is not appreciably changed, and, 
therefore, the estimation of the serum calcium is not the method that 
can be applied to the study of calcium absorption from the alimentary 
tract from foods containing the usual amount of calcium. Their belief 
is that the best therapeutic results will be obtained by the oral adminis- 
tration of calcium lactate in 5 gm. doses in aqueous solution at least 
a half hour before breakfast and at bedtime at least three hours after 
the last food was taken. Their experiments showed that intravenous 
injection of calcium salts is not justified since proper oral administra- 
tion produces a prolonged serum calcium elevation and does not incur 
the dangers of the intravenous technique. There is a prevailing opinion 
concerning the etiology of rickets that there is a diminished absorption 
of calcium from the alimentary tract even though calcium is present 
in the diet in ample amount. The feeding of calcium as a prophylactic 
or therapeutic measure has often failed to prevent or cure rickets. It 
is possible that these experiments offer an explanation of such results. 
They believe that therapeutic results will be more uniform when cal- 
cium is properly administered and that deductions as to the therapeutic 
value of calcium salts should be delayed until a sufficient amount of 
work on various diseases under the best absorptive conditions has been 
accumulated. 

Studies of Citrated Blood: Behavior of Platelets —Gicuner (J. Am. 
Med. Assn., 1927, 88, 893) made this study to determine the value of 
citrated blood in transfusion. Pharmacologic studies of sodium citrate 
show that this substance is nontoxic in a much larger dose than that 
used in transfusion. This removal from the recipient’s body probably 
leaves the platelets capable of performing their normal réle in coagula- 
tion. Long clinical experience with sodium citrate as an anticoagulant 
in transfusion has resulted in a fairly general feeling that blood so 
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treated is utilized by the recipient just as the blood to which no anti- 
coagulant has been added. The platelets show a definite behavior in 
the clotting of blood in vitro. Sodium citrate in sufficient concentration 
completely inhibits their activity. If a sufficient concentration of cal- 
cium is added or the concentration of citrate is sufficiently lessened 
the platelets behave as in unmodified blood. Platelet-free mammalian 
plasma will not spontaneously coagulate under circumstances that 
cause coagulation of platelet-rich plasma. He was unable to show that 
the injection of citrated blood causes a diminution of the recipient’s 
platelets. He found that disodium citrate does not cause changes in 
blood which would contraindicate its use in any case in which thera- 
peutic transfusion of blood is indicated. 


Helminthic Therapy—FerRNaN-Munez (J. Am. Med. Assn., 1927, 
88, 903) states that as Trichocephalus dispar and Oxyuris vermicularis 
tend to localize in the appendix and cecum, oral treatment often fails 
to reach them. , Carbon tetrachloride is not efficacious against Tricho- 
cephalus or Oxyuris, although it is fairly useful against the strongy- 
loides family. “Leche de higueron” by mouth is efficacious against 
Trichocephalus dispar. Oil of chenopodium is the most satisfactory 
of the common vermifuges against Trichocephale and Oxyuris. Oil 
of chenopodium by mouth administered in a single dose of 40 minims. 
followed immediately by an ounce of castor oil is equally efficient, less 
dangerous and much more convenient for both patient and physician 
than the more common way used method of divided doses. Oil of 
chenopodium by intramuscular or intravenous injection is specific 
against Trichocephalus and Oxyuris, which are the two most difficult 
nematodes to eliminate. Arsphenamines given intravenously will often 
expel intestinal nematodes, but their use as vermifuges is extremely 
limited. Extracts of eggs of Trichocephalus injected into dogs at three- 
day intervals for one month apparently conferred an immunity against 
Trichocephalous reinfestation for periods varying from seven to twelve 
months. 

Classification of Pulmonary Tuberculosis in Children.—RiesmMan 
(Arch. Ped., 1927, 44, 165) says that contact infection is of preéminent 
importance in the spread of tuberculosis in children. It is very impor- 
tant to investigate the history of the grandparents aunts, uncles and 
even of non-relatives, such as maids and other contacts. It is necessary 
that all contacts have the tuberculin test to determine the presence or 
absence of a focus and that all those giving a positive tuberculin test 
should have a Roentgen ray of the chest to determine the extent of the 
focus. The diagnosis of the disease is extremely difficult because so 
few physical signs can be elicited. Roentgen ray has often revealed 
the presence of considerable pathology where little was suspected from 
the evidence of physical examination. The classification is dependent 
upon the three-fold essential to the diagnosis of pulmonary tuberculosis 
in children. (1) History of contact; (2) a positive tuberculin test; (3) 
the presence of enlarged tracheobronchial glands as shown by Roentgen 
ray. The groups into which he divides the disease are: (1) Children 
who give a definite history of contact, but with a negative tuberculin 
test; (2) children with a definite history of contact and positive tuber- 
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culin test, but with no definite evidence of disease nor any appreciable 
enlargement of the tracheobronchial glands; (3) incipient tuberculosis 
of childhood in those giving a definite history of contact, a positive 
tuberculin test and slight enlargement of the tracheobronchial glands 
as shown by Roentgen ray; (4) massive enlargement of the tracheo- 
bronchial glands extending above the root branches and encroaching 
upon the central lung field and pushing toward the interlobar septum 
with nodulation, fibrosis and calcification and a positive tuberculin 
test; (5) the adult type parenchymal infiltration and breaking down of 
the lung tissue with tendency toward cavity formation and with definite 
physical signs superimposed upon the juvenile type. 
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Generalized Telangiectasia.— Becker (Arch. Dermat. and Syph., 
1926, 14, 387) reviewed the literature, collecting 129 cases of general- 
ized telangiectasia which did not include any of the hereditary type 
and added 7 additional cases which he had thoroughly studied. 
They are classified in three groups: (1) Generalized telangiectasia; 
(2) nonhereditary and nonfamilial telangiectasia with involvement 
of the mucous membranes, and (3) livedo racemosa. Telangiectasia 
is limited in its meaning to acquired dilatation of the smaller vessels 
usually visible to the naked eye, being essentially venous terminations 
of capillaries and venules, sometimes only visible with a loupe. Gener- 
alized telangiectasia is differentiated clinically from various dermatoses 
by the relative permanence of the lesions and by the absence of an 
appreciable degree of atrophy, purpura, depigmentation and follicular 
involvement. The lesions in many of the syphilitic cases have consisted 
of sharply circumscribed macules. Livedo racemosa has a characteristic 
appearance. Various combinations of macules, papules, puncta, diffuse 
erythema and other lesions apparently may have the same etiologic 
background and many factors produce identical pictures, so that gross 
morphologic classification is not of great value. There is a multiplicity 
of causative conditions, and it may be this bombardment of the vaso- 
motor mechanism which accounts for the picture. Examination of 
detailed reports of 68 cases of generalized telangiectasia and 4 of his 
own cases prompted the author to support Lanceplaines’s three etiologic - 
theories—neurogenous, mechanical and toxic—-to account for all these 
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types of cases. The essential histopathologic observations in 3 cases 
were dilatation and proliferation of capillaries in the corium, usually 
most evident in the subpapillary zone. When a mechanical factor pre- 
dominates, endarteritis and periarteritis will be present. In the list of 
presumably causal agents, syphilis is foremost: Fournier included 
peripheral vascular dilatation as a stigma of congenital syphilis. One 
case of the author’s was suggestive of congenital syphilis but the most 
evident causative agents were prolonged pyogenic infection in two and 
neurogenic factors in the other two. Capillary microscopic examination 
showed vessels to be definitely dilated in these four. In the second type, 
(nonhereditary and nonfamilial) 9 cases were found described in the 
literature and 1 of the author’s came in this group, but was probably 
an example of indirect inheritance. The only distinguished feature 
of these nonfamilial cases is the tendency to anemia because of repeated 
attacks of epistaxis. Livedo racemosa is a passive, and stasis hyper- 
emia, consisting essentially of bluish-red, tree-shaped or netlike, usually 
slightly elevated lesions from 1 to 2 cm. broad. In the 55 cases of this 
type found in the literature, syphilis and tuberculosis are the main 
etiologic factors. Ehrman believes the condition always follows cutis 
marmorata; and he is supported by many other authors. Microscopic 
studies reveal a considerably higher percentage of inflammatory altera- 
tion, than in the general group. This with the predominance of infec- 
tious causes lends weight to the belief that the organic changes, viz.: 
fibroblastic proliferation and thickening of the intima of the dilated 
vessels, are due to infection. In the author’s 2 cases, 1 was distinctly 
neurogenic in origin and the other due to numerous respiratory infec- 
tions. A ready reference outline for intensive study is presented, which 
if followed will practically always elicit the causative factor in every 
instance. 


Nonspecific Stimulation Therapy, Wassermann Reaction and Syphilis 
Therapy with Living (Malaria) and Dead Lipoid-albumin Compounds. 
—ScHUMACHER (Am. J. Syph., 1926, 10, 432) believes that treatment 
with lipoproteins (lipoid-albumin compounds) is specific therapy in a 
biochemical sense, possessing definite spirillicidal properties. Adminis- 
tration of lipoproteins leads to the production in the system of lipo- 
proteolytic ferments, the presence of which Schumacher was able to 
demonstrate in previous experiments with yeast (using a yeast-lipoid 
acid and basic yeast albumin). These ferments not only attack and 
destroy kindred lipoid-albumin compounds but also attack the lipo- 
protein of the Spirocheeta pallida. Milk contains ample quantities of 
lipoid-albumin compounds; such therapy cannot be now considered 
nonspecific stimulation therapy (even if so in a bacteriologic sense). 
Development of lipolytic ferments is not always accompanied by a 
concomitant positive Wassermann reaction while the latter always 
turns positive after a preliminary treatment with lipoid-albumin com- 
pounds. As the Wassermann reaction may be considered a nonspecific 
biologic symptom of syphilis, the above phenomenon suggests that it is 
the result of a systemic defensive reaction. The presence of spirochetes, 
that is, the presence of living lipoid-albumin compounds, does not cause 
a production of lipoproteolytic ferments. This is proved by the fact 
that in the newborn the system is frequently flooded with spirochetes, 
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while the Wassermann reaction is still found to be negative and even 
Wassermann himself had corresponding negative findings with the 
injection of pure cultures of spirochetes. Only the development of 
dead tissue lipoid-albumin compounds, as a result of the activity of the 
spirochetes, initiates the production of lipoproteolytic ferments. As to 
the mode of action of various antisyphilitic agents, arsphenamin exerts 
a direct action upon the spirochetes. The effect of arsphenamin in 
animal experimentation is known to be increased if it is administered 
simultaneously with lipoid-albumins. Mercury and bismuth act essen- 
tially indirectly, increasing cell activity which causes an increased pro- 
duction of lipoproteolytic spirillicide ferments which then attack the 
spirochetes with more intensity than the cells could without this metallic 
stimulation. The author believes mercury to be the more efficient. 
As the spirochetes gradually succumb there is further production of 
autogenous tissue lipoid-albumin compounds. As the activity of the 
spirochetes in the diseased tissue ceases, the Wassermann reaction 
becomes negative. The mode of action of iodine still lacks a satisfactory 
explanation. Malarial therapy is effective because extensive destruc- 
tion of red blood corpuscles results in the development of autogenous 
lipoid-albumin compounds similar to those which occur following syphi- 
litic infection of a tissue. The spirochetes in the brain and cord cannot 
be influenced by arsphenamin as the arsphenamin base is previously 
bound by the central nervous system, which is rich in lipoproteins. 
Mercury or bismuth have no worth-while effect in central nervous 
system degeneration owing to a lack of tissue reaction. An attempt 
to achieve the same favorable therapeutic results as with malaria infec- 
tion, by repeated injection of dead lipoid-albumin compounds, seems 
desirable. In view of the present knowledge of the spirillicidal effect 
of lipoproteolytic ferments, Schumacher insists that in the future, the 
earliest possible arsphenamin treatment should be followed by mercury 
in combination with a suitable lipoid-albumin therapy. This will 
secure indirectly, via the body cells, the devitalization of those spiro- 
chetes which escaped the salvarsan base. 
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The Incidence of Dental Caries in Pregnant Women.—The prenatal 
care of the obstetrical patient has for many years been attracting wide- 
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spread attention, and dental caries in the pregnant woman has been a 
very important factor; only pregnancy is considered a causative factor 
by ZisK1n (Am. J. Obst. and Gynec., 1926, 12, 710). He covers a large 
number of cases and gives 25 per cent as number of pregnant cases seen 
from 1922 to 1925. The age of the patient averages between fifteen and 
forty-five years and for convenience were divided into six age divisions. 
The findings were given in tables and diagrams. Table I shows the 
distribution of cases according to the various ages, and shows the 
peak of this curve is at the age of twenty-one years. Table II shows 
a rise of carious teeth and general tendency for the occasion of caries 
with the increase of age. There is also a general tendency in Table III 
to the increase of caries with the rise in age. The final analysis given 
in Table V of the general hospital group and pregnant cases shows that 
the incidence of caries and missing teeth was actually higher in the 
hospital group than in the pregnant group but that there is undoubt- 
edly an important factor in pregnancy in relation to the dental mani- 
festation or caries and disease of the teeth. 


Suppression of Urine in Connection with Pregnancy.—Hirst (Am. 
J. Obst. and Gynec., 1926, 12, 673) deals with the types of anuria met 
with during pregnancy and the puerperal state. Anuria due to kidney 
degeneration (idiopathic anuria), suppression due to urinary calculus 
and last ureteral edema. The first type usually accompanies the late 
gestational toxemias with or without accompanying nephritis. Anuria 
with these instances is not always accompanied by complete suppres- 
sion. Second, chemical poisoning, and third, degenerative nephritis. 
Since the introduction of mercurochrome intravenously, attention has 
been directed to the possibility of an accompanying suppression. 
Third, degenerative kidney changes unquestionably due to the metab- 
olic poisoning produce the suppression. The second series of sup- 
pression is attributed to renal calculus and its associated edema. The 
third type is represented with cases of eclampsia, all associated with 
hydronephrosis with mild or severe ureteral dilatation and edema. 
The average urinary output following the normal delivery is given as 
from 29 ounces the first day, increasing daily, until the fifth day, at 
which time the urinary output rises to 36 ounces or more, and it is 
pointed out the importance of keeping accurate record of the urinary 
output, regardless of the intake of fluid until lactation has become 
definitely established. 

A Case of Placenta Accreta.—Forster (Canadian Med. Assn. J., 
1927, 17, 204) shows the rarity of this complication of pregnancy. 
Polak has estimated its instance to be about 1 case in 6000. This case 
occurred in the Montreal Maternity Hospital, over a period of six years, 
covering 8000 deliveries. In the normal placenta the decidua is every- 
where interposed between the villi and the uterine musculature. Its 
existence in this relation is of the greatest value, as it makes possible 
the separation of the placenta from the maternal structures. The 
article and case report emphasizes the fact that when the placenta 
fails to deliver in the third stage of labor two conditions may exist—one 
where the placenta is retained in the birth canal, at which time there 
will be bleeding and the descent of the cord with the ascent of the 
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fundus of the uterus well contracted to a higher level in the abdomen. 
In the presence of a placenta accreta the placenta has not separated from 
the uterine wall, there would be no bleeding and uterine contractions 
would still be felt. The placenta accreta is the result of the absence 
of the decidua at the placental site. Hence the placental villi pene- 
trate the uterine musculature, causing the placenta and uterine wall to 
become one structure and making separation of the placenta from the 
uterine wall utterly impossible. The predisposing factors in placenta 
accreta are obviously those which lead to the destruction of the uterine 
mucosa, such as repeated or too vigorous currettage, endometritis, 
submucous fibroid and previous manual removal of the placenta. If 
any of these etiologic factors be present in a given case one must be 
prepared to deal with such a complication of the third stage. Finally, 
if no line of cleavage can be demonstrated the patient, having been 
given an anesthetic, a hysterectomy is indicated and should be done 
promptly. 

Studies in Sterility in Women.—Joun Ossorn Potak (Surg., Gynec. 
and Obst., 1927, 44, 520) claims it is the purpose in this article to bring 
forth a collective review of this subject. The author classifies the types 
of sterility, points out the chief etiological factors, suggests methods of 
arriving at a correct diagnosis and correlates the present methods of 
treatment. Sterility is classified into Absolute and Relative. Absolute, 
in which impregnation is impossible due to defect either in the avenue 
of transit or the absence or defective organs of reproduction themselves. 
Relative sterility: when the woman does not conceive under normal 
conditions during the first year of her married life, possibly fetalism, 
infantalism and endocrine deficiency. A woman is considered sterile 
after seventeen months of married life when no contraceptive measures 
have been employed. Secondary sterility is the result of birth trau- 
matism following child or infections of Neisserian origin. There are 
five basic requisites to conception and the healthy development of the 
ovum: (1) Healthy active spermatozoa deposited by coitus in the 
posterior fornix or on the cervical portio; (2) a perfectly matured ovum; 
(3) a patent tubouterine tract; (4) a normally developed corpus; (5) 
normal secretions in both man and woman with biochemical reactions 
which are compatible. The male must be excluded as a causative factor 
and developmental defects of the woman determined, such as imper- 
forate hymen, rudimentary vagina, total absence of the genital organs, 
long conical cervix with pin point os, cervical anteflexions, retroposi- 
tions of the uterus, retroversions of the uterus or infravaginal hyper- 
trophy of the cervix. Congenital anomalies in malformation of the 
uterus, excessive length and tortuosity of the tubes and hypoplasia 
of the ovaries and the endocranial characteristics of the individual. 
Coupled with these in the secondary sterility are the relaxed vaginal 
outlet, varying degrees of descensus, lacerations of the cervix extending 
through the external os, retroverted subinvoluted uterus. Endo- 
cervicitis, acute or chronic, has a far reaching pathology. Associated 
uterine lesions as intramural and submucous tumors, edema, atrophy 
and hypertrophy of the endometrium all have their influence on possible 
conception. The very essential factor to be considered in sterility is 
the question of ovarian function. Hypoplasia of the ovaries, micro- 
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cystic formation or thickened tunic will not infrequently prevent con- 
ception. The author quotes from Rubin that primary sterility in which 
contributory causes including those in which the husband might be 
responsible is of a definite diagnostic value. Primary sterility in which 
the patient is known to have passed through pelvic infection. Sterility 
following abscess complicating a puerperium. Sterility in which the 
patient has had a peritonitis of appendicular origin. One child sterility 
without history of infection. After the surgical removal of pyosalphinx 
or hydrosalphinx. Unilateral ectopic pregnancy, the patency of the 
remaining tube determined. After salpingostomy. Tube ligation, tied 
or severed tubes following multiple myomectomy when the ostium of 
the tube has not been determined. Following long standing in which 
the clinical diagnosis of fibroids or chronic disease of the adnexa. The 
therapeutic tube insufflation to determine the patency of the tubes. 
There are many unsolved problems in the study of sterility, that cures 
are brought about often accidentally but a thorough physical and bio- 
chemical study and thorough understanding of the female organs of 
reproduction are essential in dealing with this social, economic and 
ethical problem. 


GYNECOLOGY 


UNDER THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 
AND 


FRANK B. BLOCK, M.D., 


INSTRUCTOR IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Operation for Lacerated Anal Sphincter.—The procedure for the cure 
of an extensive laceration of the anal sphincter which has given much 
satisfaction to SIsTRUNK (Ann. Surg., 1927, 85, 185) begins with a 
curved transverse incision just above the anus or along the vagino- 
cutaneous margin. The levator ani muscle is isolated and sutured over 
the anterior rectal wall, as in an ordinary perineorrhaphy. The ends 
of the external sphincter which are often widely separated are isolated 
and sutured to the levator ani, the ends being brought together as 
closely as possible without too much tension. If sutured under too 
much tension, satisfactory healing will not occur, as the tissues will 
slough and the sutures fail to hold. The ends of the muscle are usually 
brought close enough to close the anus so that it fits snugly around an 
index finger introduced into the rectum. The wound is left open and 
packed with iodoform gauze, as is done in operations for rectal fistula. 
The gauze is usually held in position by a suture placed through the 
edges of the skin and loosely tied in such a way that the edges of the 
skin are left wide open. After seven or eight days it may be removed 
and a healthy granulating surface usually results which slowly heals. 
The scar tissue which forms in the healing process unites the edges of 
the sphincter fairly satisfactorily. If the nerve supply to this muscle 
is uninjured, the patient usually develops normal control; if it has been 
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injured, normal control will not be gained but the patient will usually 
be able to close the external sphincter voluntarily by elevating the 
levator and through efforts to close the vagina or to lift the rectum 
upward. Through this voluntary effort patients are usually able to 
control feces and gas and thereby obtain great mental relief. Sistrunk 
claims that this operation gives better voluntary control than the 
ordinary operation in which the sphincter ends are merely sutured 
together but are not sutured to the levator ani muscle. 


The Carbon Monoxid Menace and the Cancer Problem.—Many 
and devious have been the scientific paths traveled by experimenters 
and research workers in the solution or attempted solution of their 
problems. This is perhaps nowhere better exemplified than in the 
present status of the cancer problem, which is being attacked from 
innumerable angles. For example, LupEN (Canadian Med. Assn. J., 
1927, 17, 43) who is associated with the cancer research division of the 
Mayo Clinic has been considering the relationship of the carbon mon- 
oxid menace and the cancer problem. Of course, he realizes that it 
would be absurd to look on carbon monoxid as a so-called cause of 
cancer. We do know however, that cancer is on the increase and that 
the contamination of the atmosphere by carbon monoxid is becoming 
more and more a hazard of urban life. Furthermore, that the relative 
oxygen deficit caused by inhalation of the deadly gas is capable of 
upsetting the normal body chemistry, is amply proved by the after- 
effects, the diversity of which seem explicable only by a locus minoris 
resistentia in the victim. The exact chemical disturbance required 
to promote abnormal cell proliferation has not yet been discovered but 
the chemical aspects of the cancer problem are no longer deemed the 
day dreams of deluded enthusiasts. 


Roentgen Ray Treatment of Pelvic Tuberculosis.—In a follow-up 
study of 32 patients with pelvic or abdominal tuberculosis over a period 
of from two to six years following treatment by the Roentgen ray at 
the Mayo Clinic, Forp (Minnesota Medicine, 1927, 10, 32) states there 
were definite evidences of improvement in 66 per cent of the cases. 
The continued well-being of patients suffering from tuberculosis is 
dependent on many hygienic factors, avoidance of overfatigue and 
freedom from intercurrent infections. Although Ford is identified with 
the Section on Roentgen Therapy, he concludes from the statistics of 
this small group that Roentgen therapy in itself has apparently not 
increased the percentage of continued cures in these cases over that 
obtained by other methods. However, Roentgen ray treatment, from 
its average tendency toward amelioration may well be considered a 
method worthy of thorough trial in cases of abdominal or pelvic tuber- 
culosis. Speaking of tuberculosis of the female generative organs in the 
pelvis it has been our experience that very many of these patients 
remain well for many years after the primary focus of infection in the 
pelvis has been removed, and it would be well for the reader not to con- 
sider the value of Roentgen ray therapy until after the patient has had 
the chance of eradication of the local disease by an abdominal operation. 
If the general condition does not improve following such operation, as 
it generally does unless the case is in the late stage, Roentgen therapy 
may then be of great aid in bringing about the desired result. 
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Radium Treatment of Uterine Cancer.—One of the few available 
reports of the clinical results of radium therapy which have come from 
Japan in recent years is that of Ikepa (Zentralblatt f. Gyn., 1927, 51, 
407) of Saga. His opinion and results are worthy of attention, backed, 
as they are, by an experience of twelve years in radium therapy. He is 
so well satisfied with the results obtained by this newer method of 
treatment that he has completely discarded both the vaginal and the 
abdominal cancer operations. In the period from 1915 to 1923 he 
treated 432 cases of cancer of the cervix and 18 cases of cancer of the 
uterine fundus. Of the 432 cervical cancers which were irradiated, 198 
(45.8 per cent) are still alive. He has been impressed with the fact that 
most of the recurrences occur between the end of the first and the end 
of the second year, although, of course, some occur as late as eleven 
years after treatment. There were 2 cases which died from septic 
peritonitis following irradiation, so that he places the primary mortality 
of this form of treatment at 0.4 per cent. His technique consists of the 
application of 100 mg. of radium bromid into the cervical canal and 
200 mg. against the portio in the vagina for twenty-four hours. This 
is repeated in the same or smaller dosage after from one to three weeks. 
In 4 cases the carcinoma was complicated by a myoma and in these 
cases the myoma was greatly influenced by the irradiation, the menses 
ceasing and the tumor decreasing in size. In 7 cases the carcinoma was 
complicated by a pregnancy. Two of these aborted at two and three 
months respectively during the course of treatment and later died at 
home. The other 5 cases were in the latter half of pregnancy and went 
to term and had normal deliveries of normal children. Three of the 
women subsequently again became pregnant and were delivered at 
term but all three died of hemorrhage. On this account as well as on 
account of the scar tissue which forms in the birth canal following 
irradiation, Ikeda believes that such patients should always be delivered 
by Cesarian section. 
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The Surgical Treatment of Vertigo due to Changes in the Endo- 
lymphatic Sac—Any contribution to our understanding of that most 
harassing symptom—vertigo—is worthy of note. Having learned that 
vertigo can be caused by increased pressure in the saccus endolym- 
phaticus, PoRTMANN (Presse méd., 1926, 34, 1635) reports the recovery 
of two such patients following opening of the internal ear by a technique 
which he describes. The increased pressure can be caused by compres- 
sion of the sac from lesions of the meninges, cerebellum or lateral sinus. 
In addition to such intracranial complications, local inflammatory 
processes, usually of a serous nature, in the sac may produce sufficient 
pressure to cause the phenomenon. 
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Irradiation of Diseased Tonsils—Scat (Med. J. and Rec., 1926, 
124, 873) describes a method, which was developed by Muir, of treating 
tonsillar hypertrophies with removable platinum Radon seeds. By 
means of an implanter, which the author describes and illustrates, the 
seeds are introduced into the central area of the tonsil so that radiation 
is distributed equally. The Radon seed is filtered by 0.3 mm. of 
platinum, which screens the caustic beta rays and obviates burning, 
with its consequent necroses and sloughing. At the end of four days. 
the seeds can be removed by grasping a 2 cm. thread which is attached 
to them at the time of implantation. The author emphasizes the 
absence of pain, anesthesia, hospitalization, disability, shock and other 
systemic reactions as advantages of this method. He says that only 
one treatment is necessary and concludes “that in the implantation of 
removable platinum Radon seeds we have at present an adequate sub- 
stitute for tonsillectomy in those cases where surgery is, for any reason, 
contraindicated.” 

Observations on Hearing-Acuity for Bone-transmitted Sound— 
Having demonstrated that bone-transmitted sound follows at least 
part of the pathway to the labyrinth taken by air-transmitted sound, 
that the acuity for air-transmitted sound is not necessarily a criterion 
for the bone-sensitivity, or vice versa, that in Paracousis willisi the 
deafened do not really hear better in a noisy place, but rather normal 
persons do not hear so well, PoHtMAN and Kranz (Proc. Soc. Exper. 
Biol. and Med., 1927, 24, 456) give further observations on the hear- 
ing acuity for bone-transmitted sound in two subjects. After extensive 
study, using various test conditions, they found that the acoustic fan 
seemed to be a method available to otologists, in determining the acuity 
for bone-transmitted speech. The acoustic fan is made of flexible hard 
rubber, fitted with a string which serves to pull the surface of the fan 
into a bowed or bent form and maintain it in this position. The fan 
is held by the handle with the top of the fan bent toward the person 
and the upper edge held firmly between the teeth. The authors also 
state that “if the diagnosis in the case reported by SaBine (Laryngo- 
scope, 1921, 31, 819) is correct, then the fan may be employed as an 
aid to the diagnosis of stapedial fixation.” 
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A Review of Our Present Knowledge of Pneumonoconiosis, Based 
Upon Roentgenologic Studies, with Notes on the Pathology of the 
Condition.—In this very complete paper PaNcoast and PENDERGRASS 
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(Am. J. Roent. and Rad. Ther., 1925, 14, 381) give particular attention 
to the pathology and roentgenologic diagnosis. The roentgenographic 
appearances of the first stage are characterized by an increase of the 
hilum shadows of the central zone, thickening of trunk shadows of the 
mid-zone and increased prominence of the linear markings of the peri- 
pheral zone. Large tracheo-bronchial lymph nodes are common. 
Because of the lymph drainage, the outermost basal trunks are not so 
markedly affected as the more mesial ones. In this stage interference 
with diaphragmatic movement is not so noticeable. These changes are 
brought about almost entirely by fibrosis or lymph blockage. In the 
second stage there is a typical mottling throught the lungs caused by 
small fibrotic nodules, varying in size from a pinhead to a pea, first 
seen as a rule at the root on the right side, with the mottling more 
marked on this side until it is generalized on both sides, when this 
difference becomes less marked. Increased air-intake may account for 
this right side predominance. The apices and bases are always less 
involved. The definition of the nodules varies with the quality and 
quantity of dust and the rate of fibrosis. In the second stage there is 
definite interference with diaphragmatic excursion. Except possibly in 
metallic dust fibrosis, the cause of the nodular shadows is the fibrosis 
rather than the pigment content. A superimposed tuberculosis in the 
second stage of pneumonoconiosis may be quite difficult of differentia- 
tion, but the fact that in this stage the apices are relatively clear and 
only lately involved helps considerably. The third stage the authors 
describe as one characterized by a diffuse fibrosis which can be divided 
into three appearances: The first, a coalescence of large nodules into 
larger masses. Secondly, a more or less diffuse fibrosis with evidence 
of definite nodules still present, simulating pulmonary tuberculosis very 
closely. The third is one of massive fibrosis appearing as extensive 
pulmonary consolidation, usually one area in each lung or more than 
one, or occasionally unilateral. ‘These masses are usually well within 
the lung but may extend to the periphery, with thickened overlying 
pleura. The diffuse fibrosis of the third stage is likely a result of con- 
glomeration of the small nodular fibrosis of the second stage or an 
advanced interstitial fibrosis or both, with one more marked than the 
other. A review of literature shows that tuberculosis is an important 
factor coincident with pneumonoconiosis, and although in some instances 
it may seen less progressive in this condition than in more normal lungs, 
most series show a definite increase in tuberculosis in silicotic lungs. 
There does seem to be some protection against tuberculosis in coal 
miners, at least the incidence is much lower than in other miners, but 
the cause is yet not satisfactorily explained. In their study of the 
different dusty industries, the authors found that where the dust con- 
tains a large amount of silica the silicosis developes more rapidly, and 
the incident tuberculosis is more dangerous. In granite cutters the 
changes appear early and these have been extensively described by 
Jarvis. In potters the silicosis takes place more slowly than in hard 
rock miners. In metal grinders pneumonoconiosis may develop early, 
but whether this is due to metallic dust or dust of abrasives is yet open 
to question. There are definite cases recorded of metallic dust fibrosis. 
In brick workers the fibrosis varies considerably according to the type 
of brick made, depending again upon the silica percentage of the 


886 PROGRESS OF MEDICAL SCIENCE 


materials. A cement factory is very dusty but relatively harmless 
because of the low silica percentage. Asbestos workers are subjected to 
much dust, with rather high per cent of silica, and the fibrosis is more 
marked and rapid. Carborundum dust consists of very fine particles, 
so is suitable for cellular disposition, but opinion still varies as to the role 
it plays in pnuemonoconiosis. Lime dust is soluble in the body fluids, 
therefore causes very little fibrosis. Organic dusts may produce some 
fibrosis, but this possibly is due to their inorganic content and action as 
irritants to the lung tissue. 


Congenital Diaphragmatic Hernia with a Report of Seven Cases with 
Autopsies.—Congenital hernia of the diaphragm was reported as early 
as 1698. Prior to 1908 the condition had not been recognized during 
life in more than ten instances. UNGER and SPEIsER (Am. J. Roent. 
and Rad. Therap., 1926, 15, 135) discuss three varieties: (1) False 
congenital, by far the most common, where the contents pass directly 
through a congenital opening as through a dilated normal opening; 
(2) true congenital, where a definite sac made up of a thin layer of 
pleura and a layer of peritoneum precede the hernial contents into the 
thorax; (3) diaphragmatic eventration, a condition of chronic, idio- 
pathic, unilateral elevation of the diaphragm. The false result from 
an impediment of the normal closure of the diaphragm during intra- 
uterine life. Certain regions are commonly the site of congenital 
hernias, due to an arrest or defect in development: (1) A triangular 
area between the pars sternalis and pars costalis (Larrey’s space or 
foramen Morgagni). (2) A space on either side between the pars 
vertebralis and pars costalis (foramen Bochdaleki); the most plausible 
theory is that of Laterjet and Jaricot, that that portion of the diaphragm 
is the last to close, is the most poorly vascularized and only a slight 
degree of abnormal pressure here would suffice to cause nutritional 
disturbances with a resulting arrest of development. (3) The open- 
ing through which the sympathetic nerve passes. (4) At the hiatus 
esophagus. The left half of the diaphragm is most commonly involved. 
Roentgen ray examination will differentiate between eventration and 
hernia; in the former the abdominal content will always be below the 
diaphragm. Nearly half die at birth or shortly afterward, some live 
for a few months or years but suffer chronic embarrassment of respira- 
tion, while others show few definite symptoms during life. 


Roentgenologic Exploration of the Bronchial Tubes with Iodized Oil 
(Lipiodol).—Lipiodol is vegetable iodized oil, containing 40 per cent of 
iodin; a definite chemical compound in which the halogen cannot be 
detected by ordinary reactives. ForreEstIER (Radiology, 1926, 6, 303) 
reasons this is the explanation of its being tolerated in the cavities of 
the body, as it contains no free iodin. With age or exposure to light 
it becomes brownish, this change denoting decomposition and libera- 
tion of free iodin; in such condition it should not be used. In January, 
1922, following its use in cavities of the spine, epidural and subarach- 
noid spaces, it was found to be well tolerated by the respiratory mucous 
membrane, and, after intratracheal injections films of the bronchial 
tubes of a living subject were secured. Injected into the bronchial 
tubes, lipiodol is quickly absorbed; shadows are seen immediately 
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after injection and gradually disappear during the following days. 
Part of the oil is expectorated within a few hours; the remaining part 
is absorbed by the mucous membrane. The daily elimination of iodin 
during the first fortnight is about 2 cgm.; the last part, about one-tenth, 
is visible on roentgenograms for several weeks. Following intra- 
tracheal anesthesia, 20 to 40 ce. of lipiodol, warmed to body tempera- 
ture, are injected. The injection is performed by use of a long, curved 
catheter, the end of which must be pushed down through the glottis 
into the trachea. For the exploration of the base of the lungs the 
author puts the patient in the sitting position, for the middle lobe the 
recumbent position and for the apex the recumbent position, the nearer 
shoulder being as low as possible. In most cases it is better to explore 
one lung at a time. Roentgenograms in different positions and stereo- 
scopic views should be taken as soon as possible after the injection of 
the lipiodol. Coughing commences after twenty minutes and roent- 
genograms taken after several coughing spells have lost their accuracy. 
The injection may be repeated as often as necessary. The subglottic, 
with a curved needle stuck directly into the trachea in the midline of 
the neck; the laryngoscopic, a gum or metallic catheter introduced into 
the trachea; the bronchoscopic methods are also used. The method is 
indicated when: (a) A deviation, stricture or abnormality of the 
trachea is suspected; (b) the diagnosis between phthisis and bron- 
chiectasis is difficult in patients with a long-standing pulmonary dis- 
order and chronic expectoration; (c) after a vomica, which indicates a 
cavity in communication with the trachea; (d) to determine the origin 
of thoracic fistulas; (e) in all cases where other clinical and laboratory 
methods fail in a clear diagnosis. Deviations of the trachea may be 
differentiated from open cavities; the presence of a lung tumor does 
not allow the lipiodol to enter the corresponding bronchi; the absence 
of penetration of the lipiodol into a lobe is an aid in the diagnosis of 
marked pathologic change. In cases of lung compression by a thoracic 
or pleural growth the stoppage of the lipiodol in the lobules and bronchi 
at the periphery of the growth is characteristic. The cavities of the 
lung may be localized exactly, their shapes and volumes clearly deline- 
ated, provided they are in communication with the bronchial tubes. 
The method has been most useful in the diagnosis of bronchiectasis, 
particularly in showing pathologic changes hidden by the heart shadow. 
After therapeutic pneumothorax exploration with lipiodol may give 
information, in pleural adhesions showing whether these are plain 
membrane, or contain fragments of lung; in the latter cauterization 
is contraindicated because of ensuing fistulas. Accidents are rare; 
some few patients showed a transitory iodism. This can be avoided 
by having the patients expectorate and not swallow the oil when 
coughing. Contraindications include hemoptysis, in which a few days 
should elapse before injection. The injection is not to be attempted 
in febrile, tuberculous patients. Only the transglottic method should 
be used in patients with pulmonary gangrene or any anaérobic infection 
of the respiratory tract. The administration of lipiodol has benefited 
patients with much expectoration, decreasing the quantity of sputum 
for weeks and even months, and it is to be hoped that a certain thera- 
peutic result may be produced by this harmless and powerful local 
iodin treatment. An experience of four years has proved it to be 
harmless and in some cases of therapeutic value. 
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A Search for an Ideal Antigen for Therapeutic Immunization. —The 
many disadvantages of the antigens used in therapeutic immunization 
have stimulated the search for more ideal substances. The work of 
Besredka with his theory of local immunity is well known. This author 
used in dressings as well as for injections bacterial vaccines or culture 
filtrates, and the immunity developed was not accompanied by demon- 
strable antibodies. More recently Horprer and Ferry (Brit. Med. J., 
1926, 2, 177) have reported certain clinical results with “ectoantigens” 
or “immunogens.” This is the centrifugate of a bacterial suspension. 
The best results were obtained with suspensions of cultures of twenty- 
four hours or less. The work is largely based upon earlier experimental 
studies undertaken by Ferry and FisHer (Brit. J. Exper. Path., 1924, 
5, 185; J. Lab. and Clin. Med., 1925, 10, 817) following Horder’s sug- 
gestions and the details of the investigation are to be found in these 
articles. The nitrogen content of the antigens is very low and high 
titer antibodies (agglutinin and complement-fixing bodies) are devel- 
oped in the animal body, thus differing from the findings of Besredka 
and his school. These antigens are not believed to be exotoxins or 
endotoxins, but rather some form of solution of the ectoplasm of the 
bacteria. They are, moreover, practically nontoxic. Promising results 
have been had with antigens of this type for streptococcus, pneumo- 
coccus and gonococcus infections. The authors also review very con- 
cisely the various types of antigens which have been used for therapeutic 
immunization. we 

Reinfection with Tubercle Bacillus in the Guinea Pig.—The prob- 
lem of reinfection in tuberculosis has received much attention for 
many years. Parar (Compt. rend. Soc. de biol., 1926, 95, 1182), con- 
tinuing his previous work on the same subject, inoculated one series 
of guinea pigs with 0.001 mg. of Bacillus tuberculosis each day for 
fifteen days and another series with the same daily dose for eight days, 
then an interval of eight to sixteen days and a further eight days of 
inoculation. All the animals received the same total dose (0.015 mg.). 
A difference in the time of death indicated that the interrupted inocu- 
lations were more rapidly fatal than the continuous. The deaths under 
interrupted treatment were as follows: In the first month, 6; during 
the second, 32; in the third, 15; in the fourth, 5; as contrasted with 
those following the continuous treatment, viz: In the first month, 7; 
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in the second, 12; in the third, 10; in the fourth, 26; in the fifth, 3; 
in the sixth, 5. The author points out that these results conform 
with the inhalation experiments of Grysez and Petit-Dutaillis, which 
demonstrated that repeated but continuous inhalations are less danger- 
ous than a single massive inhalation. They are also parallel with the 
clinical fact that contacts with tuberculous parents, interrupted and 
then repeated, are more dangerous for the infants than contacts just 
as long but continuous. 


The Anatomical Structure of Tubercle from Histogenesis to Cavity. 
—In a review upon the development of tuberculous lesions. Krause 
(Am. Rev. Tuber., 1927, 15, 137) points out that the tubercle bacillus 
of various sources is able to live and multiply in the tissues of a variety 
of animals. This organism is at the same time highly resistant to out- 
side influences because of the protection afforded by the high lipoid 
content. This lipoid is in the nature of a wax combined with protein. 
When they settle in the body for the first time, the tissues react to their 
presence by forming nodular tubercles. The reaction is one to the 
lipoids of the bacilli. Nodular tubercle is, therefore, a protective and 
conservative process, serving to wall off the tubercle bacilli, and set them 
apart from normal tissue. In fully 90 per cent of tuberculous infec- 
tions, the nodular tubercle performs its defensive function successfully. 
Nodular tubercle evolves slowly out of the proliferation of cells in situ. 
With the presence of nodular tubercle in the body, the tissues acquire 
the capacity of reacting to the protein of the tubercle bacilli. This 
changed condition of the tissues is called tissue allergy or hypersensi- 
tiveness. The allergic reaction brings about nonnodular diffuse tissue 
changes. It is characterized by a rapid exudation of cellular elements 
from the blood to form acute inflammations and effusions. Tissue 
allergy too is a defensive and conservative process. Through prompt 
inflammatory responses, it serves to stay the more facile progression 
of tubercle bacilli that takes place in the body of the nonallergic animal. 
It fixes bacilli where they lodge. After infection has been accomplished, 
it serves as the body’s chief instrument against the unrestrained dis- 
semination of infection. The inflammatory allergic reaction tends to 
stimulate greatly the powers of nodular tubercle to form fibrous tissue. 
The tissues will also react to form tubercle around inert nonbacterial 
foreign bodies. They treat the extracted lipoids and dead tubercle 
bacilli in a similar manner. Structurally and anatomically such a 
result constitutes tuberculosis. But living tubercle bacilli lead to the 
development of a parasitic invasive reaction with potentially unlimited 
powers of extension and progression. When animals become tubercu- 
lous, their allergic tissues respond to the dissociated proteins of tubercle 
bacilli (tuberculins) with acute inflammation and its sequel (necrosis 
and fibrous tissue). Anatomically, both tuberculins and dead tubercle 
bacilli evoke the diffuse formations of tuberculosis. Tubercle formation 
may be looked upon as a composite effect of lipoids and proteins of the 
microérganism concerned. The disease tuberculosis is based upon the 
extension and progression and repetition of tubercle formation. The 
ultimate issue of every tuberculous focus turns upon the balance struck 
between central necrosis and fibrosis. Necrosis of tubercle is a result 
of allergy —a sequel of the inflammatory reaction. It begins centrally 
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and extends outward. Fibrosis is brought about through the conversion 
of epithelioid cells of nodular tubercle into cells of fibroblastic type. 
It is greatly enhanced by the allergic inflammatory reaction as the 
latter subsides. It begins at the periphery and extends inward. From 
the point of view of bodily economy the most important element of 
tuberculous processes is the integrity and competence of their fibrous 
investments. They stand between interned bacilli and the body. They 
also stand between poisonous focal products and the body. 


Rupture of the Aorta and Dissecting Aneurysm. — SCHNURBEIN 
(Frank. Zischr. f. Path., 1926, 34, 532) reports 3 cases of rupture of the 
aorta which were associated with dissecting aneurysm. In all there 
are about 300 cases in the literature. In all cases there are two features 
to be considered in regard to dissecting aneurysm, first the develop- 
ment of a passage through the intima into the middle coat of the arterial 
wall, and second the separation of the layers of the artery permitting 
of the development of a sac within its own tissues. In a certain propor- 
tion of cases the lesion in the intima admitting the passage of blood 
consists of an atheromatous erosion. This condition commonly presents 
itself in advanced years. However, a certain proportion do not present 
a primary defect of the intima and this inner coat is torn through owing 
to an unusual weakness of the media. At times this rupture is associated 
with undue strain thrust upon the artery, but again it may appear in the 
absence of undue intradrterial pressure. ‘Two of the cases reported by 
the author belong to the usual type of dissecting aneurysm occurring 
in elderly individuals. The third case was that of a man aged thirty- 
eight years who showed the presence of a healed dissecting aneurysm, 
death having occurred from cardiac weakness. The entrance to the 
dissecting aneurysm was through a tear immediately above the aortic 
valves. The author notes that a hyaline degeneration occupies some 
of the tissues of the media and may account for the weakness admitting 
of the production of the dissecting aneurysm. It is interesting that in 
this case a second and more recent dissecting aneurysm was also found. 
The author is unable to indicate the exact manner in which these dis- 
secting aneurysms make their appearance, although in all cases of this 
condition the lesion is dependent upon an injury of the media. He 
was unable to demonstrate the nature of these changes, and the con- 
ditions which brought them about. 


Concerning Experimental Fowl Sarcoma.— During recent years, nu- 
merous investigators have been studying the principles involved in the 
transplantation of the Rous chicken sarcoma. This tumor can be very 
easily transplanted from one animal to another. It has also been found 
that the tumor may be dried and reduced to a powder while still main- 
taining its capacity for producing new tumors in fowl. Furthermore 
an emulsion of this dry powder can be filtered giving rise to a clear 
filtrate which likewise will give positive results. NakHARa (Cent. f. 
Allge. Path., 1927, 39, 103) investigated this tumor powder and found 
that upon making emulsions of it he was able to demonstrate cells 
having all the characteristics of living structures. He believed that 
they represented some of the original sarcoma cells. However, when 
such an emulsion was treated with 50 per cent alcohol, or was heated 
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to 60° C., he no longer could demonstrate these cells in his preparations. 
Upon making cultures in vitro of this powder he observed the presence 
of living cells extending in a radial fashion through the medium. He 
likewise observed that in 50 per cent glycerin emulsion intact living 
cells were still present. It is interesting that the tumor cells suspended 
in an emulsion will pass through a Berkefeld filter and can be demon- 
strated in the filtrate. The author further believes that the evidence, 
as has been brought forward by some authors, of the presence of specific 
agents inducing sarcoma, is fallacious in the presence of living tumor 
cells in the material which was used. 
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Six Additional Cases of Laboratory Infection of Tularemia in Man. 
—SpENCER and ParkKEr (Public Health Reporis, 1926, 41, 1341) report 
6 new cases of laboratory infections of tularemia occurring at Hamilton, 
Montana. Only two of the 8 persons who became ill were engaged in 
handling infected laboratory animals or infected ticks escaped. In 
none of these cases was there any evidence of local lesion to suggest 
a site of entrance of the infection. The cases resembled typhoid fever 
more than anything else. The diagnosis was established by serological 
means—agglutination of culture of Bacterium tularense. Eruptions 
occurred in 2 cases. Two cases had sore throat, 2 cases showed relapse 
after ten months and eight months, respectively. 


A Review of the Work of the United States Public Health Service 
in Investigations of Stream Pollution.—Frost (U. S. Pub. Health 
Repts., 1926, 41, 75) reviews the work on the sanitary aspects of streams 
over a period of about twenty-five years, since the beginning of sys- 
tematic studies. The fields of research and application falling to 
Federal authorities on one hand and to state and local authorities on 
the other are defined. It is pointed out that sewage from cities is 
usually discharged, without treatment, into streams. Generally, cities 
lower down drawing their supplies from these streams are able to 
effect satisfactory treatment by the application of recognized means 
of purification. It is predicted that in the future other measures will 
need to be taken as city populations continue to grow and the degree 
of pollution of streams becomes higher. The subject is complex from 
both scientific and administrative points of view. A comprehensive 
plan to meet the situation must be based on suitable data on: (1) The 
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quality of water delivered to consumers—certainly safe but not unneces- 
sarily rigid; (2) knowledge of reliability and efficiency of purification 
process; (3) knowledge as to degree of pollution furnished by various 
communities and the effectiveness of the operation of natural purifying 
processes. It is to furnish data on such questions that present studies 
are being directed. 


A Case of Tularemia in a Laboratory Worker. — Dieter (Public 
Health Reports, 1926, 41, 1355-1356) reports an additional case, making 
a total of 18 now on record of laboratory of infection of tularemia. In 
the present case, the strain came originally from wild rats which were 
being examined for plague. In this case there was a local lesion on the 
finger which may have been the site of infection, though this was not 


proven. 


Degree of Mental Deficiency Resulting from Congenital Syphilis.— 
Dayton (J. Am. Med. Assn., 1926, 87, 907) finds the intelligence of 61 
patients with mental deficiency with congenital syphilis definitely 
above that in 1956 cases due to other causes. He states that when 
congenital syphilis initiates the pathologic process resulting in mental 
deficiency, the process is less severe, and a higher average of intelli- 
gence is attained than in cases with other causation. From the statis- 
tical point of view, congenital syphilis does not produce large numbers 
of cases of mental deficiency. When we consider the intelligence, con- 
genital syphilis does not produce a low grade of defect. Therefore, from 
both the quantitative and the qualitative points of view, congenital 
syphilis is not a serious factor in the production of mental deficiency. 


A State-wide Smallpox Survey in Tennessee.—BREEDING and LANE 
(U.S. Pub. Health Rep., 1926, 41, 1511) report that in Tennessee small- 
pox has varied in the past ten years from 7.8 per 100,000 in 1916 to 
139 in 1918, and 130 in 1924. In spite of laxity in enforcement of 
vaccination the incidence has not been so high as might have been 
expected. First-hand information was secured regarding the smallpox 
situation throughout Tennessee, the approximate number of immune 
persons, the cost of control measures, the sentiment of the county 
officials and the general population with regard to vaccination, and 
the difficulties most frequently encountered by health officers in the 
enforcement of vaccination regulations. From an educational stand- 
point, the survey served to impress the gravity of the situation upon 
the local authorities and stimulated their interest. Although the 
expected increase in the incidence of smallpox over the previous year 
did not occur, had it occurred and had intensive control measures been 
necessary the educational work accomplished and the closer contact 
made between the State department and local health authorities would 
have greatly facilitated the enforcement of such measures. Although 
the percentage of persons vaccinated in Tennessee is extremely low, 
it is believed that the State law empowering local boards to enact such 
vaccination measures as may be deemed necessary for the protection 
of the public is adequate for the time being. A State compulsory vac- 
cination law, unenforceable in rural sections, might stir up such opposi- 
tion as to hinder other health programs. By virtue of the present law, 
local officials have, in times of epidemics, enforced vaccination of con- 
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tacts, of the inhabitants of a zone around the foci of infection, and of 
the school population with little or no opposition. Greater reliance 
should, for the present, be placed on educational measures to secure 
more widespread vaccination. While the State health department 
should keep the local authorities informed and make suitable recom- 
mendations from time to time, with a State the size of Tennessee the 
ultimate solution of this problem, as well as of many rural health prob- 
lems, would seem to lie in the extension of wholetime county health 
departments. Smallpox offers no serious problem to counties with such 
departments. There seems to be a growing sentiment in the medical 
profession of the State, and especially among health officers, that quar- 
antine measures are often ineffectual and that persons refusing vac- 
cination on the grounds of restriction of personal liberty or otherwise 
should not be compelled to subject themselves to quarantine restriction. 
It is argued that such a course would emphasize the importance of 
vaccination and encourage its practice. Until, however, we can secure 
vaccination of all minors and irresponsible persons, until vaccination 
is an equal protection against the most severe as well as the milder 
forms of the disease, and until vaccination becomes an absolutely 
reliable procedure, with the use in every case of a vaccine of unques- 
tionable potency and the most approved technique followed by a care- 
ful reading and an accurate interpretation of the result, the elimination 
of the strictest possible quarantine is inadvisable. 


A National Program for the Unification of Milk Control.— 
Frank (Pub. Health Rep., 1926, 41, 1583) reports on the progress in 
milk sanitation during several years. His own survey of milk-borne 
outbreaks for five years shows about 19 per cent in the United States. 
Enteric fevers stand first in number, followed by scarlet fever, diph- 
theria, septic sore throat, and dysentery. The advantages of uniform 
methods of control and uniform ordinances is pointed out, and the point 
‘stressed that in the variety now in vogue some might be wrong. It is 
held that conflicting methods of control have kept milk consumption 
below a desirable point. The relation of uniformity in requirements 
to interstate shipment is pointed out. Safe milk is defined as “both 
properly produced and perfectly Pasteurized” which places two safe- 
guards between consumer and producer, as respects infectious diseases. 
It is recognized that practically ideal supplies are not to be had and 
provision is made for safeguarding three grades of Pasteurized milk and 
one of raw. 


The Radioactivity of Natural Waters.—Co.tuins (U.S. Pub. Health 
Rep., 1926, 41, 1937) a chemist of the Water Supply Division of the 
U. S. Geological Survey, states that all natural water is more or less 
radioactive and that this property is being exploited in some instances 
when in reality it is no more unique than the wetness of the same water. 
Results of laboratory tests on water are given. The following is the 
final paragraph: “The best available evidence based on scientific 
studies of the treatment of disease with radium emanation, on measure- 
ments of radioactivity of natural spring waters, and on the reported 
uses of the spring waters, leads to the conclusion that, up to this time, 
it has not been shown that the small amounts of radioactivity found in 
natural waters have any effect on the medicinal value of the waters.” 
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On the Postnatal Growth in the Area of the Optic Nerve in Albino 
and in Gray Norway Rats.—H. H. Donapson and C. C. Wane (from 
the Wistar Institute of the University of Pennsylvania). It is generally 
recognized that the visual apparatus in the albino rat is somewhat 
defective as compared with that in the gray Norway. To obtain more 
precise information along this line, the area of the cross-section of the 
optic nerve was determined from birth to maturity in. both sexes of 
these two races. When the brain weight of the albinos is raised to 
that of the Norways it is found that the areas in the two races are alike. 
The most marked distinction in area is between the sexes, the female 
optic nerve having a greater area in both races. The female eyeball 
is larger than that of the male, but the difference is not quantitatively 
sufficient to account for the difference in area. On the other hand, the 
gray Norway, with larger optic areas, has smaller eyeballs than the 
albino, with smaller areas. An explanation of this relation is lacking. 
These observations show that albinism has not modified the area of 
the optic nerve in relation to the weight of the brain, but that in both 
races the area of the optic nerve is greater in the female. 


A Chemical Study of Thymus Involution—Freperick S. HAMMETT 
(from the Wistar Institute of Anatomy and Biology, Philadelphia). 
The thymus of female albino rats 10, 20, 30, 40, 50, 60, 70, 80, 90, 
100, 115, 130, 150, 175 and 200 days of age was allowed to autolyse in 
normal saline buffered to pH 7.4 at 37.5° C. for six hours. The initial 
and terminal amino acid-content was determined according to the gaso- 
metric method of van Slyke. It was found that the rate of autolysis, 
as determined by the percentage increment in amino acids per unit 
weight of thymus tissue, was increased during the period when the 
thymus was undergoing involution in the body. This suggests that 
thymus involution is an endogenously conditioned acceleration of pro- 
teolysis. The basis of the change in enzymatic activity has yet to be 
determined. 


The Relation of the Inorganic Constituents of a Ration to the Pro- 
duction of Ophthalmia in Rats.—J. H. Jones (from the Department of 
Physiological Chemistry, University of Pennsylvania School of Medi- 
cine). Inaseries of papers appearing since 1922, McCollum, Simmonds 
and Becker have described the production of an ophthalmia in rats on 
diets containing what they thought to be sufficient amounts of vitamin 
A. They have advanced various theories as to its cause. In the first 
paper! they thought it was due to an improper balance of the inorganic 

constituents of the ration. They attempted to show in the second 
publication? that the eye trouble was in some way associated with a 
deficiency of vitamin B in addition to the improper salt balance. In 
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a third paper’ these investigators believe that they have shown a con- 
nection between the assimilation of iron and the reproductive factor of 
vitamin E, both of which are associated with the eye trouble. They 
claim that if ferric citrate is used as the iron salt the ophthalmia does 
not develop, but if instead ferrous sulphate is used the animals fail and 
almost invariably develop sore eyes. However, if materials containing 
rather liberal amounts of vitamin E are added to the diet containing the 
ferrous sulphate the eye condition is cured. It has been repeatedly 
demonstrated that vitamin A is destroyed by oxidation. Since ferrous 
sulphate is a good catalyst for oxidation reactions at room temperature, 
it is possible that McCollum and associates ‘were dealing with an actual 
vitamin A deficiency due to its disappearance from the ration by oxida- 
tion; the rate of oxidation being accelerated by the presence of ferrous 
sulphate. With this in mind experiments were begun in the fall of 
1925 to test this hypothesis. The vitamin A in butter fat will remain 
potent almost indefinitely if the butter is kept in a solid mass and in a 
cool place. If, however, a small quantity of the butter fat is mixed with 
a dry ration, air can mingle with it intimately. Under these conditions 
it is possible that vitamin A could be destroyed by atmospheric oxida- 
tion. Destruction of the vitamin in this manner could be prevented 
in part by preparing the rations at frequent intervals. We have, there- 
fore, compared rations made up in quantities sufficient to last several 
weeks with those lasting only a few days. The feeding in each case 
was begun immediately after the ration was prepared. Rats which 
were fed the McCollum ration that was prepared in quantities sufficient 
to last about five days grew almost normally, and during a period of 
six months showed no signs of ophthalmia. Several of the females 
reproduced but none of the young lived more than one or two days. 
When, however, the same ration was prepared in quantities sufficient 
to last from four to six weeks, the animals gew for a while, then devel- 

. oped sore eyes, lost in weight, and died about the tenth week. Ophthal- 
mia developed about two weeks sooner if the amount of ferrous sulphate 
in the ration was doubled. When the salt mixture containing ferrous 
sulphate was reduced from the original level of 4.1 per cent to 2 per 
cent of the ration the animals grew for a longer time and ophthalmia 
made its first appearance in about eighteen weeks instead of eight. 
When, however, the ferrous sulphate of the ration was increased so 
that the animals which were fed the salt mixture at the 2 per cent level 
received the same amount of ferrous sulphate as those fed the salt mix- 
ture at the 4.1 per cent level, they developed ophthalmia in about eight 
weeks with subsequent loss of weight and death. These experiments 
indicate that this condition is not a hitherto unknown type of nutritive 
disturbance. Likewise there has not been demonstrated a relation of 
iron assimilation to any of the vitamins. Instead the condition is 
one of simple vitamin A deficiency caused by the oxidative destruction 
of the vitamin in the ration. The rate of oxidation is increased by the 
catalytic action of ferrous sulphate. 
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The Extension of the Debye-Hiickel Theory to Hemoglobin Solu- 
tions —W. C. Srapie and E. R. Hawes (from the John Herr Miisser 
Department of Research Medicine of the University of Pennsylvania). 
In a very dilute solution of a salt the laws for ideal gases hold: e. g. the 
osmotic pressure is P = R T C (C = conc.). In more concentrated 
solutions, 7. ¢., 0.005 moles per liter, the simple laws do not hold. If, 
however, the concentration is multiplied by an activity coefficient f 
giving the activity, 7. e., a = fC, then P = R T fC holds at all concen- 
trations. 

This paper reports a study of the activity coefficient of the bicar- 
bonate ion in the presence of NaCl and hemoglobin. It was found 
that NaCl had an effect on the behavior of HCO; and hemoglobin had 
a similar effect and further that the various analogs of hemoglobin, 
e. g., reduced hemoglobin, carbon monoxid hemoglobin, cyanhemo- 
globin, etc., influenced the HCO; differently, 7. e., they had specific 
effects. The effect noted was a diminution in the activity coefficient 
fHCO;. To explain this effect of NaCl and the various hemoglobin 
pigments, the Debye-Hiickel theory of solutions was extended to pro- 
tein solutions. Debye and Hiickel, two mathematical physicists at 
Zurich published in a series of papers (1923-1926) a theory which 
explains in a highly satisfactory manner the behavior of concentrated 
salt solutions. For example, it enables one to calculate (within limits) 
such properties as osmotic pressure, membrane equilibria, solubilities, 
etc., provided one knows (1) the diameter of the ions of the salt and 
(2) the dielectric constant (capacity to absorb electricity) of the solvent. 
The behavior of the bicarbonate ion as expressed by the activity coeffi- 
cient was found to be in accord with the theory and the data allowed 
of the calculation of the (1) size of the bicarbonate ion and (2) the 
dielectric constant of the hemoglobin solution. In general the calcu- 
lated ion size agreed with independent measurements but there is insuffi- 
cient data at hand to check the dielectric constants obtained. 


The Rate of Penetration of the Erythrocyte by Certain Substances.— 
M. H. Jacoss (from the Department of Physiology, University of 
Pennsylvania, Philadelphia, Pa.). 
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Pollen Antigens- Zedorde 


ror HAY FEVER 


Extensive clinical experience of physicians in all 
sections of the United States has demonstrated during 
the past thirteen years that hay-fever can be pre- 
vented or alleviated with Pollen Antigens (Lederle): 


Pollen Antigens (Lederle) have been prepared during the past 
thirteen years by the method devised and originated in the 
Lederle Antitoxin Laboratories. This method has been shown 
to provide the maximum antigenic qualities of the pollens and 
to insure uniform stability of the extract. 


Pollen Antigens (Lederle) since their introduction to the medical 
profession in 1914, have been standardized by the complement- 
fixation method which accurately determines the amount of 
antigenically active pollen protein in the extract and thus insures 
accurate dosage. 


The scheme of dosage of Pollen Antigens (Lederle) with 
terminal doses of 3,000 pollen units meets the requirements of 
the intensive form of hay-fever treatment recommended by 
Brown, BERNTON, KAHN, GROTHAUS, and others, 


Material for Diagnostic Skin Tests will be 
furnished physicians without charge. 
Illustrated booklet with complete informa- 
tion for the diagnosis and treatment of 
hay-fever sent on request. 


LEDERLE ANTITOXIN LABORATORIES 
511 FIFTH AVENUE NEW YORK CITY 
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VITAMINE-B 


Successfully used in 


PERNICIOUS ANEMIA— 
PELLAGRA—ANOREXIA 


Also, in certain nutritional disturbances, 
with cutaneous manifestations (see below) 


Recent reports with feeding liver and Brewers’ Yeast-Harris—both rich 
in Vitamine-B—have shown marked benefit in cases of Pernicious Anemia. 


Recent articles in A.M.A., and other medical journals, indicate clearly 
the value of a diet rich in Vitamine-B, in the dietary treatment of Per- 


nicious Anemia. 


the diet. 


The U. S. Public Health Service has recently announced the 
improvement and cures of 26 cases of pellagra in the Georgia 
State Sanitarium, with tie addition of Brewers’ Yeast-Harris to 


Dr. Geo. R. Cowgill, Yale Univ., has shown 
improvement in appetite, when small amounts 
of Yeast Vitamine-Harris are fed. 


Yeast Vitamine-Harris Tablets are indicated 
in convalescence or typical anorexia. 


Lactation is stimulated and miik secretion 
increased by feeding liberal amounts of 
Yeast Vitamine-Harris Tablets, according to 
report of Dr. Barnett Sure, Univ. of Ark. 


H. J. Gerstenberger, Lakeside Hospital, 
Cleveland, Ohio, reported a series of cases 
of Herpetic Stomatitis and Herpes Labialis, 
cured with addition of Yeast Vitamine- 
Harris Tablets to the regular diet. 


Goldberger and Tanner, U.S. P. H. Service, 
reported cures of black tongue in dogs, when 
fed Brewers’ Yeast-Harris (medicinal). 


The Connecticut Experiment Station and U. S. P. H. Service 
have shown the superiority of brewers’ yeast over bakers’ yeast, 
as a source of Vitamine-B and as a cure for specific disease. 


Sample bottle of yeast or Yeast Vitamine Tablets 
To; physicians only, $1.00 each 


THE HARRIS LABORATORIES 


Tuckahoe, New York 
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Summer Diarrhea 


The following formula is submitted as a means of preparing suitable 
nourishment in intestinal disturbances of infants usually referred to as 
summer diarrhea: 


Mellin’s Food 4 level tablespoonfuls 
Water (boiled, then cooled) 16 fluidounces 


This mixture contains proteins, carbohydrates and mineral salts in a 
form readily digestible and available for immediate assimilation. 


The need for protein is well understood as is also the value of | 
mineral salts, which play such an important part in all metabolic processes. 
Carbohydrates are a real necessity, for life-cannot be long sustained on a 
carbohydrate-free diet. It should also be stated that the predominating car- 
bohydrate in the above food mixture is maltose —which is particularly suitable — 
in conditions where rapid assimilation is an outstanding factor. 


Above all is the satisfactory result from the use of this suggested 
nourishment, which is well supported by clinical evidence. 


Mellin’s Food Co., 177 State St., Boston, Mass. 


A Non-Narcotic Analgesic in Ampules 
to Replace Morphine 


CIBALGINE, “CIBA’ 


Injected intramuscularly or, in emergencies, intra- 
venously, it relieves pain promptly and allays the 
nervous symptoms accompanying it. Issued also 
in tablets for administration by mouth. 


Dose: 1 or 2 tablets by mouth or 1 ampule intra- 

muscularly, repeated in 3 or 4 hours, if necessary. . 

“Pain and Its Relief” —a volume in the “Ciba” Reference 
Library is sent for the asking 


CIBA COMPANY, Inc., Cedar and Washington Sts., New York City 
Canada: Ciba Company Ltd., 146 St. Peter Street, Montreal 
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